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PREFACE. 



This contribution to Arithmetical Science is the out- 
come of several years' study and teaching of the subject. 

The general plan of the book is fully explained in the 
Introduction. Its aim is essentially p'actical, and the 
endeavour has been to supply teachers with suggestions 
and illustrations rather than with full explanations of the 
various rules and methods enunciated. The author 
would take this opportunity to thank all who have ren- 
dered him assistance, and thereby lightened his task. 

While every care has been taken to secure perfect 
accuracy, it is scarcely to be expected that this has been 
in all cases attained, and the publishers will be thankful 
for any notes of correction that may be sent to them. 

College Gbbkn, Belfast, 
Ut Avguit, 1885. 
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PEACTICAL ARITHMETIC. 



INTRODUCTION. 

It is confidently Lop>ed tliat the following pages will afford to 
the teacher and scholar alike such a course of arithmetical 
study as shall reduce to a minimum the labour of both, and 
invest the subject with an interest worthy of its importance. 
The author has endeavoured to produce a treatise which shall 
supply easy and short rules, simple and brief methods, texae 
and comprehensive explanations, numerous and appropriate 
examples. The Eiiles^ he believes^ are the easiest and shortest 
that can be given; the methods are in many cases new and in 
all cases practical; the explanations are as few as possible, 
only requiring black-board illustration to render them intel- 
ligible to every ordinaiy class; whilst the exercises given 
exceed in number those to be found in any similar text-book. 
One peculiar feature of the work is to be found in the adoption 
of the fractional form for the solution of questions in nearly 
all the advanced rules. By the application of this method 
and the principle of cancelling, labour is minimized, and the 
possibility of making mistakes wonderfully lessened. Another 
important feature consists in the exclusion of the rule of 
" Subtraction,'' as ordinarily given, and the substitution of the 
easy and graceful rule of Incremental or Complementary Ad- 
dition, an innovation which, in the humble opinion of the 
author, is of itself calculated to effect a revolution in the 
science of arithmetic, and the value of the rule increases with 
every advance in the subject. Inasmuch as ^'the First Four 
Eulet^" now for the first time reduced practically to " ThreCy' 
coostitate all arithmetic, no apology is needed for devoting 
80 mnch attention to them and providing such a large number 
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of exercises. In this department also is given a most valuable 
selection of general and special contractions, the astonishing 
utility of which can only be appreciated in the practical calcu- 
lations of the higher rules. With regard to the abbreviated 
methods with which this treatise abounds it may be stated 
there is no part of arithmetic so fascinating to the scholar. 
Most teachers will find the rules eagerly and easily appre- 
hended by their classes, and more work is generally got 
through at a single lesson in Contractions than in three or 
four at the ordinary methods. 

The section giving tables of Weights and Measures, and 
various other useful Tables, will be found unusually rich and 
complete. It may be claimed for this Arithmetic that it is an 
entirely unique production, and that in no treatise extant are 
the same excellencies attempted or even suggested. To the 
commercial student, to the professional man, to the merchant, 
to the civil service or university candidate, and to master and 
pupil, the work will prove alike invaluable. 

The distinguishing features of this Arithmetic may be sum- 
marized as follows: — 

a. Negative. 

1. The absence of tedious and prolix operations. 

2. The absence of the rules of Subtraction and Proportion. 

3. The absence of all unnecessary theory and of all Proofs 

of Accuracy. 

6. Positive. 

1. Copious sets of examples, carefully selected from Ex- 

amination Papers. 

2. The adoption of a new and easy rule to supersede the 

rule of " Subtraction.'' 

3. The adoption of a much shorter, simpler, and easier 

method of working " Long Division." 

4. The employment of a much easier rule to supersede 

the rule of " Proportion." 

5. The employment of a large number of short methods 

both general and particular in nearly every section 
of arithmetic 
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6. The introduction of the "Fractional Form" in all In- 

termediate and Advanced Rules, whereby labour is 
reduced to a minimum. 

7. The introduction of an extensive collection of valuable 

Tables of Interest, Powers, Primes, Logarithms, 
&C. &c. 

8. Careful adaptation to Competitive and Mercantile re- 

quirements. 

EXAMPLES 

SHOWING THB 8UPEBI0BITT OF THE BHOBTEB METHODS OF WORKING, 
AS TAUGHT IN THIS WORK, TO THE ORDINART METHODS. 

In a recently published work by a justly celebrated arithme- 
tician the foUowing question in Practice is given, with the re- 
mark that Practice affords no shorter method than the tedious 
and clumsy working herein marked (1). As an experiment the 
question was given to a class for solution on the ** short style," 
and it was quickly worked correctly by several pupils exactly 
as found in Example marked (2). 

Find the value of 269 articles at lbs, S^d, each. 



(1) 




269 @ I6s, Sid. 


134 


10 





67 


5 





6 


14 


6 


2 


4 


10 





5 


H 


£210 19 Hi 



4*. 
Zd. 
id. 



I 



(2) 

269 @ ;£1 ~ (4*. 3id.). 
53 16 
3 7 3 
16 9} 



£210 19 Hi 



By complementary addition. 



The sum just furnished offers a fair specimen of the time 
and labour saved in the Rule of Practice. In order to exhibit, 
however, more fully the immense advantages accruing from a 
familiarity with and expertness in the Contracted Methods, 
tome questions actually given in public examinatiou^ ^vll 
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INTRODUCTION^ 



be herein worked by both systems. It will not be necessary 
to iDilicate which are the ^^old" and which the ^^new." 



SPECIMEN PAPER. 

1. Find the L. C. M. of 18, 16, 36, 44, 45, 48, 63, 121. 

2. Find the H. C.F. (or G. C. M.) of 40457 and 420325. 

3. Find the square root of 25816561. 

4. Goods were bought for £560, I5s, 6d.; extra charges were 

packing, £1, 10«.; carriage, £12, 6«. 8Jc?.; duty>£3, 8s. 6}d 
If the goods were sold for £655, 8«. 50?. what was gained 
on the transaction? 

5. Find Simple Interest on £1585, 17*. 6<f. for 6f years @ 

4^ per cent 

SOLUTIONS. 



2 


18. 


16. 


Ko. 1. 

36 . 44 . 45 . 48 . 


63. 


121 


2 


9. 


8. 


18 . 22 . 45 . 24 . 


63. 


121 


2 


9. 


4. 


9. 11 .45. 12 . 


63. 


121 


2 


9. 


2. 


9 . 11 . 45 . 6 . 


63. 


121 


3 


9. 


1 . 


9 . 11 . 45 . 3 . 


63. 


121 


3 


3. 


1 . 


3. 11 . 15. 1 . 


21 . 


121 


11 


1 . 


1 . 


1 . 11 . 5 . 1 . 


7. 


121 




I. 


1 . 


1 . 1 . 5. 1 . 


7. 


11 



.-. L. C. M. = 2x 2 X 2 x2 X 3 X 3 X 11 X 11 X 7 x 5 = 609840* Ans. 
(107 figures, exclusive of lines, dots, &c.) 



5.7.8.9 



^^ • ^^ . 


,!^t^, 


■"{^^ 


■'^!« 


.48. 


^^ 


121 










2 




121 



".L. C.M. = 5x 7x8x9x121x2=^609840. Ads. 
(16 figures, exclusive of lines, dots, &c) 



EXAMPLES OF WORKING. 



13 



No. 2. 



40457) 420326 (10 
404570 



15755)40457(2 
31510 



8947) 15755 (1 

8947 



6808) 8947 (1 
6808 



2139) 6808 (3 
6417 



40457 


420325 


8947 


15755 


2139 


6808 


184 


391 




23 



(25 figures, exclusive of lines.) 



391) 2139 (5 
1955 

184)391(2 
368 

23)184(8 
184 

(95 figures, exclusive 
of lines.) 



No. 3. 

25'81'65'61 (5081 
25 



1008 


8165 
8064 


10161 


10161 
10161 



(29 figures, exclusive of lines, &c.) 

25^81^65 ^61 (5081 
1008 8165 



10161 10161 



(18 figures, exclusive of lines, &c.) 
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No. 4. 
£, s^ d, 

560 15 6 

1 10 £ s, d. 

12 6 8A 655 8 5 

3 8 6| 578 9^ 

578 9^^ 77 7 7j Ans. 

£ s. d. 

655 8 5 

560 15 6 

1 10 

12 6 8i 

3 8 6| 

77 7 7} Ans. 



(1 instead of 2 operations, and 14 figures saved). 

No. 5. 



£ 


8. d. 


£ 8. 


d. 


585 


. 17 6 


1585 17 


6 




6 




2 



9515 5 3 )3171 15 

1057 5 105750 = 1 

2)10572 10 ==^ 

4i 

42290 
5286 5 



475,76 5 
20 



15,25 
12 

3,00 .-. Ans. is ^ 475, lbs. Zd, 

£ 8. d. 
£ 8. d. 158 11 9 A„fl 

1585 17 6x6 Sx4^^ !l,^^)i| :^X ^xSi^x^ -^47^ i^; 3^ 
100 W X ^ * 

(The superiority here is too obvious to require comment.) 



ARITHMETICAL TABLES. 



It is uot intended that all the tables, &c., in this section should be com- 
mitted to memory. The teacher will exercise his own judgment as to which 
shall be first learned and how many are to be mastered ; but the author would 
suggest that they be taken up in the order of their occurrence in the text, or 
as they would be required in studjring the subject. Such tables as the Primes, 
Annuities, <&c., are intended only for reference, all the others should be per- 
fectly mastered. Sometimes the system is adopted, and with the happiest 
results, of giving one, or a part of one. table each evening as a home lesson to 
be written out and learned. Where this plan obtains the pupils have seldom 
if ever to refer to the section on tables during their arithmetical work. 

I. TABLES OF ADDITION. 

(Units.) 

1+1= 2 2 + 2= 4 3 + 3= 6 4-1-4= 8 

1+2= 3 2 + 3= 5 3-1-4= 7 4-1-5= 9 

1 + 3= 4 2 + 4= 6 3-1-5= 8 4 + 6 = 10 

1+4= 5 2 + 5= 7 3 + 6= 9 4 + 7 = 11 

1 + 5= 6 2 + 6= 8 3 + 7 = 10 4-^8 = 12 

1 + 6= 7 2 + 7= 9 3 + 8 = 11 4 + 9 = 13 

1 + 7= 8 2 + 8 = 10 3 + 9 = 12 

1+8= 9 2 + 9 = 11 

1+9 = 10 



5 + 5 = 10 6 + 6 = 12 7 + 7 = 14 8 + 8 = 16 9-1-9 = 18 

5 + 6 = 11 6 + 7 = 13 7 + 8 = 15 8 + 9 = 17 ' 

5 + 7 = 12 6 + 8 = 14 7 + 9 = 16 

5 + 8 = 13 6 + 9 = 15 ' 

5 + 9 = 14 ' 



(Tens.) 

1 + 9 = 10 = 9 + 1 2 + 9 + 9 = 20 = 4 + 8 + 8 

2 + 8 = 10 = 8 + 2 3 + 8 + 9 = 20 = 5 + 7 + 8 

3 + 7 = 10 = 7 + 3 4 + 7 + 9 = 20 = 6 + 6 + 8 

4 + 6 = 10=6+4 6 + 6 + 9=20 = 6 + 7 + 7 
6 + 6 = 10=6 + 6 



U. TABLE OF MULTIPLICATION. 



1 


_?_ 


3 


4 


5 


6 


•7 


S 


9 


lO 


2 


4 


6 


8 


'lO 


12 


14 


16 


18 


20 


3 


6 


3 


12 


16 


18 


21 


24 


27 


30 


4 


8 


1-2 


16 


■20 


24 


■ifi 


32 


3fl 


40 


s 


]0 


iS 


20 


26 


30 


35 


40 


43 


GO 




12 


IS 


24 


30 


30 


i.2 


48 


54 


60 


r 


14 


21 


28 


35 


ii 


49 


56 




70 


8 


Ifi 


24 


32 


40 


48 


56 


64 


72 


80 




IS 


27 


3fi 


45 


64 


63 


72 


81 


90 


10 


20 


30 


40 






70 


SO 


90 


100 






33 


44 


55 


66 


77 




9? 


110 


13 


24 




48 


60 


72 


84 


96 


08 


120 


13 


26 


39 


5-2 


65 


78 


fll 


104 


17 


130 


14 


5S 


42 


56 


70 


84 


fiS 


112 


26 


140 


IS 


30 


43 


60 


75 


So 


JflS 


120 


35 


150 


16 


3-2 


48 


64 


80 


S6 


1I'2 


128 


144 


IGO 


1? 


34 


ai 


68 


85 


102 


lis 


136. 


15S 


170 


18 


3« 


54 


72 


90 


108 


126 


144 


162 


ISO 


19 


38 


57 


76 


95 




133 


152 


171 


190 


20 


40 


60 


80 


lou 


1-20 


110 


160 


180 


200 


11 


12 


13 


14 


15 


16 


17 


18 1 19 1 20 1 


23 


24 


M 


23 


-30 


32 


34 


36 


SB 40 


33 


36 


35 


42 


45 


4S 


51 


54 


57 60 


44 


48 


£2 


56 


60 


64 


68 


Ta 


76 80 


55 


60 


65 


70 


16 


80 


S5 


n 


93 lOO 


06 


72 


7S 




90 


96 


102 


ins |ii4i]20| 


rr 


U 




93 


105 


112 


119 


126 , 133 1 140 1 


SS 


56 


104 


113 


120 


138 


136 


144 


155 160 


93 


loa 


iir 


126 


135 


144 


153 


162 


171 ISO 


no 


120 


130 


140 


150 


160 


170 


ISO 


190 1 200 




132 


143 


154 


165 


176 


187 


193 


2(39 , 220 


laa 


144 


156 


168 


lao 


192 


204 


216 


2'iS 1 240 


143 


158 




182 


195 




221 


234 


247 1260 


154 


108 


185 


Iflri 


■210 


■2-2i 


238 


2S2 


266 1280 


165 


180 


!!■.'. 










270 


2S5 1 300 


173 


192 












288 


304 1 3i0 


1S7 


204 












306 


8'23 1 340 


198 


216 










:m 


324 


S42 360 


SOS 














342 


361 380 


220 


240 


2U0 


'2611 


3UU 


J20 


340 


360 


380 400 
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III. TABLES OF MONEY, WEIGHTS, AND 

MEASURES. 

4 f artfakrigs = 1 peuniy^ 
12 peA«e = 1 shilMbg. 

20 sl^liagss = 1 potukd. 

The standard of gold coins is 22 
parts of pcure gold and 2 parte cop- 
per. 1 lb. of standard gold is 
worth £46f, 14». 6d. 

The staadard of ailvet coin is 37 
parts pure silver to ^ parts alloy. 
1 lb. of staAdard sSHie/ i» i¥ot^ 
S», fh. Od. 



MtOLETS 

21 flAhfiftngl^ = 

25 
2/ 
60. 9d. 
lOt. (ki. 

16s. lOd 



>» 



it 



»» 



1 gimlM. 
1 caA^fas^. 
1 jacobus. 

1 ftftmfo^e. 



PEKGE. 



t^p«fttf(6 


» 


»•»• 


24 


»» 


80 


)« 


3* 


» 


4D 


w 


^ 


>» 


50 


»> 


60 


>♦ 


fo 


»j 


n 


»» 


m 


»» 


S4 


*•» 


IK) 


>■» 


^ 


»» 


laa 


» 


i<» 


ff 


(«»> 





8. 
1 

2 

2 
3 
3 

4 

5 



d. 



6- 

4^ 

2 




5 10 

6 
^ 8 

7 

7 6 

8 
8 4 
» 





*. d. 


110 pence = 9 2 


120 


= Id 


ISO 


„ = W 10 


)d!2 


= 11" 


140 


= H 8 


144 


^ 12 


igo 


= 1» 6 


156 


= 13 


160 


„ = 13 4 


1^ 


= 1# (T 


170 


= 14 2 


ISO* 


= 15 


190 


= 15 I'd 


192 


= 16 


^wy 


„ = M d 


UIlLIKat. 




£ 8. a. 


20sliilft 


rtgs = 1 (> 


30 


= 1 10 


40 


= 25 •» e 


50 


=: 2 10 


60 „ 


= 300 


70 


= 3 10 


80 „ 


= 400 


90 


= 4 10 


loo 


= 500 


110 


= 5 10 


1-20 „ 


= 600 


130 


= 6 10» 


140 „ 


= 7 (y 


150 


= 7 10 


160 „ 


= 800 


170 


= 8 10 


1:80 


= 900 


190 „ 


= 9 10 


200 


= 10 


306 


= M O' 


600 „ 


= 2JP 0* 


000 „ 


= 50 6^ • 




B 



18 



ARITHMETICAL TABLES. 



TEOY WEIGHT 

(used in weighing gold and 
silver, &c.). 

4 grs. = 1 carat. 

24 grains = 1 pennyweight. 

20 dwts. = 1 ounce (oz.). 

12 oz. =: 1 pound (lb.). 

5760 grains = 1 lb 

APOTHEGABIES' WEIGHT 

(used in compounding medicines). 

20 grains = 1 scruple (9). 

3 scr. 

8 dr. 
12 oz. 



= 1 dram (3). 
= 1 ounce (5). 
= 1 lb. 



APOTHECARIES' HEASTTBE. 

1 fluid minim (nx)= '0045 cub. in. 
60 „ „ =1 fl. dr. (3). 

8 dre. =1 fl. oz. (5j. 

20 oz. =1 pint (O). 



AvontSTrpois weight 

(for groceries, drugs, and heavy 
goods). 

16 drams = 1 ounce. 

16 oz. ~ 1 lb. 

"14 lbs. = 1 stone. 

2 St. or 28 lbs. = 1 quarter. 

4 qr. or 112 lbs. = { ^ ^--^,^- 

20cwt8.or 2240 lbs. = 1 ton. 
7000 Troy grains = 1 lb. (avoir. ). 



WOOL 


WEIGHT. 


7 lbs. 


= 1 clove. 


2cl. 


— 1 stone. 


2 St. 


= Itod. 


6itod8 


= 1 wey. 


2 weys 


= 1 sack. 


12 sacks 


= 1 last. 


240 lbs. 


= 1 pack. 



LONG MEASITKE. 

12 lines = 1 inch. 

12 in. = 1 foot. 

3 ft. =1 yard. 

6 feet = 1 fathom. 

5^ yds. = 1 rod or pole. 

40 po. = 1 furlong. 

8 fur. = 1 mile. 

3 mi. = 1 league. 

SaXTABE HEASITKE 

144 square inches = 1 sq. foot 

9 ,, feet = 1 ,, yar< 

30i „ yards = 1 ,, pole 

40 ,, poles = 1 rood. 

4 roods = 1 acre. 

640 acres = 1 sq. mih 

STTBYEYOES' KEASITRE. 



7*92 inches 
100 links 
80 chains 



= llink. 
= 1 chain 
= 1 mile. 



100,000 sq. links ) _ , 
or 10 ,, chains ) 



acre. 



CUBIC HEASTTBE. 

1728 cub. inches = 1 cub. foo 
27 „ feet = 1 „ yar 
Af\ _ f 1 load of rou^ 

*" " " - 1 timber. 
CQ =i ^ ^^^^ ^^ squar 



42 „ 



»> 



timber. 
1 tonof shippin 



DBY HEASTTBE. 

4 gills = 1 pint. 

2 pts. = 1 quart. 

4 qts. = 1 gallon. 

2 gals. = 1 peck. 

4 pecks = 1 bushel. 

8 bush. = 1 quarter. 

6 qrs. = 1 load. 

2 loads = 1 last. 



TABLES OF WEIGHTS AND MEASURES. 
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ALE ASJ} 

2 pints 
4 qts. 
9^a]s. 
2firk. 
2kiL 
IJ bar. 
2 hogs. 
2 butts 

WINE 

4 giUa 

2 pints 

4 qts. 
10 gals. 
18 
42 
84 
63 „ 

2 hogs. 

2 pipes 



If 
ft 
ft 



tt 



MEASUBZ. 

= 1 quart. 

= 1 gallon. 

= 1 firkin. 

= 1 kilderkin. 

= 1 barrel. 

= 1 h(^head. 

= 1 butt. 

= 1 tun. 

KEASITKE. 

= 1 pint. 

= 1 quart. 

= 1 gallon. 

= 1 anker. 

= 1 runlet. 

= 1 tierce. 

= 1 puncheon. 

= 1 hogshead. 

= 1 pipe. 

= 1 tun. 



LIKEN YABN. 

300 yards = 1 cut. 

2 cuts - 1 beer. 

6 beers = 1 hasp. 

4 hasps = 1 spindle. 



272i sq. ft. 
100 „ 
30 acres 
100 „ 
2000 yards 
2240 „ 
4840 sq. yds. 
6250 „ 
7840 „ 
12 articles 
20 „ 

5 score 

6 „ 
12 dozen 

108 gallons 
19J cwt. 
24 oz. 



= 1 rod of brickwork. 
= Isquareof flooring. 
= 1 yard of land. 
= 1 hide of land. 
= 1 knot (naut. mile). 
= 1 Irish mile. 
= 1 English acre. 
= 1 Scotch 
= 1 Irish 
= 1 dozen. 
= 1 score. 
= 1 hundred. 
= 1 long hundred. 
= 1 gross. 
= 1 butt of sherry. 
=: 1 fodder of lead. 
= 1 great pound of 
silk. 



}> 



>» 



GOTTOir 


YAKN. 


120 yard! 


9 


= 1 skein. 


7 skeins 


= 1 hank. 


18 hanks 


= 1 spindle. 


MISOELLANEOirS. 


56 lbs. 


^^» I 


firkin of butter. 


112,, 


^ ] 


. quintal of fish. 


280 „ 


^Z J 


sack of flour. 


4 pecks 


■^ . 


L buRhel of coal. 


3 bushels 


^ ■ 


[ sack ,, 


36 „ 


■^z '. 


. chaldron „ 


24 sheets 


^= J 


[ quire of paper. 


20 quires 


=: . 


L ream „ 


10 reams 


1= . 


[ bale „ 


3 inches 


zz . 


L palm. 


4 „ 


— ; 


L hand. 


9 „ 


^ . 


I span. 


18 „ 


:= . 


L cubit. 


5 feet 


:= . 


L pace. 



60 seconds 
60 min. 
24hrs. 

7 days 

4 weeks 
13 Lunar mos. 
12 Calendar mos 

365 days 

366 „ 
365i „ 
365d. 5h. 48 m. 

48 sec. 
100 years 

OISGITLAB 

60 thu-ds ("') 
60 seconds 
60 minutes 
90 degrees 
360 „ 



}= 



1 minute. 
1 hour. 
1 day. 
1 week. 
1 month. 
1 year. 
1 year. 
1 com. year. 
1 leap year. 
1 Julian year. 

1 Solar year. 

1 century. 



MEASmiE. 

= 1 second ("). 

= 1 minute ('). 

= 1 degree ("). 

= 1 quadrant. 

= 1 circle. 



TERM DAYS 

(England and Ireland). 
Lady Day is on 25th March. 

Midsummer Day ,, 24th June. 
Michaelmas Day „ 29th Sept. 
Christmas Day „ 25th Dec. 
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IV. TABLE or FOREIGN MONEY. 



COVJSnRY. 



I Argentixie Bepul^, 
' Austrisk Hungary, 
I Belgium, 

Bolivia, 

Brazil, 

ChiH,, 

»> • 

China, 
Cuba,. 
Denmark 
France, 

»> 
Grermany (including 

Prussia and all the 

otiter Stottfs), . . 

»» . . • • 

Greece, 

Holla&d, .... 

India^ . . , , , 

Italy 

Japan, 

Mexico, . . , ^ , 



n 



Norway, 

Persia, 

Peru, 

Portugal, .... 
Prussia (see Germany). 
Kussia, ...... 

Servian 

Siam, 

Spainy ..... 



M 



Sweden, 



Switzeriand, 
Tiffkey^ . , 



M> 



Onitod States, 
ITnigaay, . , 



Coiir. 



Dollar, . , , . 
Florin, .... 
Franc, . . , ^ 
Peso or Dollar, . 
Milrea, .... 
Peso or Dollar, . 
Doubloon, . ► . 

Tael, 

Dollar, ..... 
Krone or Crown, 
Frame, . , . . 
Napoleon, . . . 



Mark, 



Thaler, . . . 
Drachma, . . 
Florin, . . , 
Kupee, . . . 
Lira, . . . 
Yen or Dollar, 
Dollar, . . . 
Doubloon, . . 
Krone or Crown, 
Toman, . , . 
Dollar, . . , 
Milrea, . . . 



Kottble, 

Dinar, . . . » . 
Tical or B»C, . . . 
X eseiifli, » . » r • 

Escudo, 

Doubloon, . r , . 

CrowUy 

Ducat (Gold),. , . 

Franc, 

Piastre, 

Sequin, ..... 

Dollar, 

Eagle (10 Dolla«»)» . 
' FesD or Dollar, . . 



VAiin. 



£ 8. 

4 

1 



3 

2 

3 

18 

5 

4 

1 



15 



d. 



111 

H 

4 
3 
4 
9 

10 
2 

94 
lOi 



10 

3 

8| 

18 

2 

94 

3 8 




S 







3 
4 
1 
9 

a 

4 



8 
8 

H 
H 

4 

5 



3 2 

94 

2 2i 

0^ 

2 

1 74 i 

1 14 , 

9 2i 

94 

24 

9 3 

4 li 

2 11 
4 3 



THE UAftlKBR > COKPASe. 

V. SPECIFIC GRAVITY OP BODIES. 



XlTIMAL 


S,G. 


M.TE«IA.. 


sa. 


M.T..UU 


1840 


Fbtmom,. 


■22.0/5 


Flint. . . 


2570 


Sulphuric Add, . 
Mili, .... 


iGold, . . 


19,365 


Glaaa. . , 


2480 


103(1 


M«carr. ■ 


13,600 


Bromine, . 


2960 


Claret 


990 


lI-mJ. . . 


11,350 


UghtE^h, 


2i60 


Olive Oil, . . . 


810 


i8a«T, . . 


10.476 


1984 


Oil of Turpentine, 


870 


Copper,. . 


8,875 


Ivory, . . 
Anthracite, 


1825 


Absolute Alcrdiul. 


800 


Gun-mfltal, 


8.784 


1800 


Ether, .... 


720 


Ic«ib™«, 


8,000 


Chilk, . . 


17B3 


Cork, .... 




Steel, . . 


7,850 


Sand. . . 


1530 






Iron, . . 


7,7&0 


Ebony,. . 


1331 






■n^. . . 


7,320 


Coal, . . 


1320 








6,860 


Pitch, . . 


1150 






w^ ■ ■ 


3.530 


Amber, . . 


1070 






Grsaite, ; 


3,000 




1063 






lUfbie, . ' 2,aao 


Bo^WMd, . 


1030 








Sea-watsr, , 


lOSO 


Pure Water, . . 


1000 



VI. THE KAEINEE'S COMPASS. 
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PEBPETDAL CALENDAR. 
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AKirWUTICAL CABI.Ce. 



VIJI, TIME TABLE 

Showing tk» ntwib«r of ^ya fnmi any day i» oqa looaUi fa 
tibe MDK <)»7 in any other month. 







1 


1 


Ko. 

a 




Ho 

4 


Uo. 
5 


^o. 


T 


Mo. 




14 


11 


is" 


Jan. 


Feb 
31 


56 


t 


fs 


Joe 
IDl 


{^ 


Uf 


^ 


Oct. 

3» 


s 


a 


JS 


Fab, 


Mar.Lpr. 


89 


JOB- 

120 


S' 


l^sf 


l!S 


52 


Not 
3?3 


te 


Jau 
334 


Feb. 
365 


Mar. 


^ff 


".r 


Jne 
92 


July 

m 


s 


Sop 

m 


Oct. 

aii 


Not 
245 


Dec 
275 


m 


Feb 
337 


Mar. 
366 


Apr. 


^. 


Joe 
61 


'S? 


'm 


s 


Oct. 

183 


Nor 


Dec 
244 


Jon 
276 


Fab. 

306 


Mar 
334 


X 


May 


SI 


'S? 


%1 


f^ 


Oct. 
153 


Not 
181 


Dec 

2J4 


245 


Fab 
W6 


Mar. 

3U4 


fejar 


•"to' 


* 


'S? 


*& 


Oct- 
122 


Not 
158 


d™ 


J»n 
214 


Feb 
245 


273 


ft 




July 


^3? 


%' 


Oct. 
ft2 


"m 


?ll 


JaJI 
184 


Feb 
215 


Mar 


* 


» 


s 


'^i 


'^- 


%r 


Oct. 
ftl 


"." 


?£ 


Jad 

153 


?S 


212 


*.S 


1? 


iff 


s 


^f 


t- 


»»'■ 


Nov 


Dec 
»1 


Jnn. 
122 


Fell 
1S3 


S' 


ys 


S 


Joe 

273 


ffi 


a 


u- 


Oct. 


Not, 

a, 


Deo 
&1 




Feb. 


Mar 

151 


ISJ 


S 


Jns 

243 


a 


'»f 


SS 


Oct. 
36S 


Nov. 
to 


Dec. 
30 


Jan 
61 


Feb. 


Hnr. 
120 


IIJ' 


Sf 


SI 


July 
242 


273 


» 


Oct. 
334 


Not. 
36B 


Vec. 


Jan. 
31 


Feb 
62 


Mar. 

90 


te- 


May 

16f 


.Tne. 
182 


s- 


*a 


Sap, 
274 


Oat, 
304 


Nov 


Dae. 

365 
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IX. COMPOUND INTEREST. 

The subjoined table gives the amount of £\ put out at 
Compoand Interest at various rates 7o ^^^^ ^^^ different 
periods of j^mts. 



Yn. 



1 

2 
3 

4 

5 
6 

7 
8 
% 

10 
U 

IS 
14 
15 

\% 
17 
18 

19 
20 
21 

22 

2i 

25 
2S 
27 

2S 
20 
ID 

» 

40 



«2i%. 



1-0260 
1-0506 
1-0768 

1-1088 
1-1314 
V1596 

M886 
1-2184 
1-2488 

1-2800 
1-3120 
1-3448 

1-3785 
1-4129 
1-4483 

1-4845 
1-6216 
1-6596 

1-6986 
1*6386 
l-«795 

1-7215 
1-7646 

1-8087 

1-8589 
1-9002 
1-9478 

1-9965 
2-0464 
2-0975 

2-8782 
2-6861 
8-0379 
8-4371 



#8%. 


@ 3J,%. 


@4%. 


@H%. 


@5%. 


@6t%. 


@6%. 


1^300 
1O609 
1-0927 


1-0350 
1-0712 
M087 


10400 
10816 
1-1248 


1-0450 
1-0920 
11411 


10500 
1-1026 
1-1576 


10550 
11130 
11742 


10600 
1-1286 
1-1910 


1-1265 
1'1592 
1'1940 


1-1475 
1-1876 
1-2297 


1-1698 
1-2166 
1-2663 


11925 
1-2461 
1-3022 


1-2165 
1-2762 
1-8401 


1-2888 
1-3069 
1-3788 


1-2624 
1-3382 
1-4186 


1-2298 
1-2667 
1-3047 


1-2722 

1-8168 
1-8629 


1-3159 
1-3685 
1-4283 


1-3608 
1-4221 
1-4861 


1-4071 
1-4774 
1-6613 


1-4546 
1-5846 
1-6190 


1-6036 
1-6938 
1-6894 


1-3489 
1-3842 
1-4267 


1-4106 
1-4599 
1-6110 


1-4802 
1-5394 
1-6010 


1-5529 
1-6228 
1-6968 


1-6288 
17108 
17968 


1-7081 
1-8020 
1-9012 


1-7906 
1-8983 
2-0122 


1-4685 
1-5125 
1-6579 


1-6689 
1-6186 
1-6768 


1-6660 
1-7316 
1-8009 


1-7722 
1-8519 
1-9362 


1-8866 
1-9799 
2-0789 


20057 
2-1160 
2-2324 


2-1329 
2-2609 
2-3966 


1^47 
1-6628 
1-7024 


1-7339 
1-7946 
1-8574 


1-8729 
1-9479 
2-0258 


20223 
2-1133 
2-2084 


2-1828 
2-2920 
2-4066 


2-3652 
2-4848 
2-6214 


2-5403 
2-6927 
2-8643 


17585 
1-8061 
1-8602 


1-9226 

1-9897 
2-0594 


2-1068 
21911 
2-2787 


2-3078 
2-4117 
2-5202 


2-6209 
2-6638 
27869 


2-7656 

2-8873 
80782 


3-0256 
3-2071 
3-3995 


1-9161 
1-9785 
2-0327 


2-1316 
2-2061 
2-2888 


2-3699 
2-4647 
2-5683 


2-6336 
27521 
2-8760 


2-9252 
30716 
3-25^1 


3-2476 
8-4261 
3-6146 


3-6085 
3-8197 
4-0489 


2-0987 
2-1565 
2-2212 


2-8682 
2-4469 
2-6316 


2-6658 
2-7724 
2-8883 


8-0053 
3-1406 
3-2820 


3-3863 
3-6556 
37834 


8-8184 
4 0231 
4-2444 


4-2918 
4-5493 
4-8223 


2*2879 
2-8565 
2-4272 


2-6201 
2-7118 
2-8067 


2-9987 
3-1186 
8-2434 


3-4297 
3-5840 
37463 


3-9201 
4-1161 
4-3219 


4-4788 
4-7241 
4-9839 


51116 
6-4183 
67434 


2-8189 
8-2620 
3-7816 
4-8839 


8-8336 
8-9593 
47024 
6-6850 


8-9461 
4-8010 
6-8412 
71067 


4-6673 
5-8164 
7-2482 
9-0326 


5-6160 

7-0400 

8-9850 

11-4674 


6-9947 

7 7426 

9-9999 

12-9154 


7-6861 
10-2867 
13-7646 
18-4302 



26 



ARITHMETICAL TABLES. 



X. SQUARES AND CUBES OF NUMBERS 

FROM 1 TO 234. 



No. 

1 
2 
3 


Square. 


Cube. 


No. 


Square. 


Cube. 


No. 

79 
80 
81 


Square. 


Cube. 


1 

4 
9 


1 

8 
27 


40 
41 
42 


1600 
1681 
1764 


64000 
68921 
74088 


6241 
6400 
6561 


493039 
512000 
531441 


4 
5 
6 


16 
25 
36 


64 
125 
216 


43 
44 
45 


1849 
1936 
2025 


79507 
85184 
91125 


82 
• 88 

84 


6724 
6889 
7056 


651368 

571787 
592704 


7 
8 
9 


49 
64 
81 


343 

512 
729 


46 
47 

48 


2116 
2209 
2304 


97336 
103823 
110592 


85 
86 
87 


7225 
7396 
7569 


614125 
636056 
658503 


10 
11 
12 


100 
121 
144 


1000 
1331 

1728 


49 
60 
51 


2401 
2500 
2601 


117649 
125000 
132651 


88 
89 
90 


7744 
7921 
8100 


681472 
704969 
729000 


13 
14 
15 


169 
196 
225 


2197 
2744 
3375 


52 
63 
54 


2704 
2809 
2916 


140608 
148877 
157464 


91 
92 
93 


8281 
8464 
8649 


753571 

778688 
804357 


16 
17 
18 


256 
289 
324 


4096 
4913 
5832 


55 
56 
57 


3025 
3136 
3249 


166375 
175616 
185193 


94 
95 
96 


8836 
9025 
9216 


830584 
857375 
884736 


19 
20 
21 


361 
400 
441 


6859 
8000 
9261 


58 
59 
60 


3364 
3481 
3600 


195112 
205379 
216000 


97 

98 
99 


9409 

9604 
9801 


912673 
941192 
970299 


22 
23 
24 


484 
529 
576 


10648 
12167 
13824 


61 
62 
63 


3721 
3844 
3969 


226981 
238328 
250047 


100 
101 
102 


10000 
10201 
10404 


1000000 
1030301 
1061208 


25 
26 

27 


625 
676 
729 


15625 
17576 
19683 


64 
65 
66 


4096 
4225 
4356 


262144 
274625 
287496 


103 
104 
105 


10609 
10816 
11025 


1092727 
1124864 
1157625 


28 
29 
30 


784 
841 
900 


21952 
24389 
27000 


67 
68 
69 


4489 
4624 
4761 


300763 
314432 
328509 


106 
107 
108 


11236 
11449 
11664 


1191016 
1225043 
1259712 


31 
32 
33 


961 
1024 
1089 


29791 
32768 
35937 


70 
71 
72 


4900 
5041 
5184 


343000 
357911 
373248 


109 
110 
111 


11881 
12100 
12321 


1295029 
1331000 i 
1367631 


34 
35 
36 


1156 
1225 

1296 


39304 
42875 
46656 


73 
74 
75 


5329 
5476 
5625 


389017 
405224 
421875 


112 
113 
114 


12544 
12769 
12996 


1404928 
1442897 
1481544 


37 

38 
J 39 J 


1369 
1444 
1521 


50653 
64872 
59319 


76 

77 
78 


5776 

5929 
6084 


438976 
456533 
474552 


115 
116 
117 


13225 
13456 

13689 


1520875 
1560896 
1601613 
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lis 

119 
120 


Sqnare 

13624 
11161 
14400 


1643032 
1685159 
1728000 


Nq, 

168 
160 


Sq««*, 


Cube. 


S^ 


ftiDsre, 


Cube. 


2*6*9 
24S81 
25281 


394*313 
J019079 


lite 

198 


38*16 
3920* 


7629536 
78*5373 
7762302 


131 
122 
123 


14641 
H884 
15129 


1771681 
1815848 
1860867 


160 
161 
162 


25600 
25921 
262** 


J096000 
4173281 
4251528 


199 
20O 
201 


39601 
10000 
10401 


788061*3 

aofwoo 

8120601 


m 

125 
12S 


15378 
1562B 
15876 


1906624 
1953125 
2000378 


163 
16* 
165 


28569 
26896 
27225 


4330747 
4*1091* 
**92126 


202 
203 
201 


*080* 
112O0 
11618 


8242408 
8366137 
8*8966* 


im 

|128 
'139 


18129 
16384 
18641 


2048383 
2097152 
2146689 


166 
167 
188 


2"556 
7819 
28 »* 


*5 1296 
465 463 
4 4103 


205 
206 


12025 
12138 


8615126 
87*1816 
8890 *J 


Il30 

m 

.132 


16900 
17181 
17*24 


2197000 
2248091 
2291968 


lay 
1 ( 
1 1 


•i 1 


' 






1 


133 
135 


I76S0 
179M 
18225 


2352837 
3406104 
2460376 


1 2 
173 
17* 


302 b 


4 


1 
li 


. 


1 -i 
b W 


1138 


18406 
18760 
10044 


2515456 
2671353 
2828072 


175 
1 7 


^106^ 
30976 
31320 


53583 5 
6451 6 
651283 


1* 
215 
216 


*5 m 

162-^ 
16656 


9800314 
"»383 5 
1007 696 


1111 


19321 
19600 
198S1 


2685619 
274*000 


1(8 
1 9 
ISO 


3188* 
3^41 

3 *oy 


1639/52 
573.339 
683'>(K)0 


217 
218 


*-'080 
1 524 
* 961 


10218313 
10360232 
I05O3150 


[142 
143 
114 


20164 
20449 
50736 


286328a 
292*207 
298598* 


181 
IB" 
183 


t ril 

1 t 


41 


" 


*'*O0 


108*8000 

limiidis 


lis 
lis 

147 


21025 
21318 
2160B 


30*8625 
3112136 
3176523 


184 
186 


34 






, ! 


11089567 
1123912* 
1130U625 


118 
UK 

m 


21904 
22201 
22500 


3241793 
3307S*B 
3375000 


18i 
188 
18q 


34009 
353*4 
3f7''l 


0634203 
66**6 2 
6,51^9 


230 
227 
228 


610 6 
51529 
51J8* 


11518176 
11807083 
11S53362 


151 


22801 
23104 
23109 


3442B51 
351] 808 
3581577 


190 
191 
102 


i 1 1 


-K« 


" 


4*1 


1^008989 
1''1B7000 
1-326931 


m 
m 


23718 
24025 
24336 


36S226* 
3723875 
8796418 


194 
19 


J 1 
IS. 


■11 


(1 


1 


1 *87188 
1 (1*9337 
1 112901 
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XI. TABLES OP PRIME NUMBERS. 

It i$ often desirable that the student should know whether 
a number is prime or not. The following tables give all the 
primes up to ten thousand. The number at the head stands 
for thousands^ the numbers at top of 6ach column represent 
the hundreds, and the figures below give units and tens places. 

Let it be required to determine whether 7591 be prime or 
composite. 

We refer to the table with 7 in black type at the head on 
page 32. Then glancing down the column headed 5 we find 
91. Therefore the number 7591 is prime. 

Similarly searching to determine if 1939 is prime, we find 
from table headed 1 that it is not 



i 






1 


2 


3 


4 

01 


5 


6 


7 


8 

09 


9 


1 


01 


11 


07 


03 


01 


01 


07 


3 


08 


23 


11 


09 


09 


07 


09 


11 


11 


3 


07 


27 


13 


19 


21 


13 


19 


21 


19 


6 


09 


29 


17 


21 


28 


17 


27 


23 


29 


7 


13 


33 


31 


31 


41 


19 


33 


27 


87 


11 


27 


39 


37 


88 


47 


81 


89 


29 


41 


18 


31 


41 


47 


89 


57 


41 


48 


39 


47 


17 


37 


51 


49 


48 


63 


43 


51 


53 


53 


19 


39 


57 


53 


49 


69 


47 


57 


57 


67 


23 


49 


63 


59 


57 


71 


53 


61 


59 


71 


29 


51 


69 


67 


61 


77 


59 


69 


63 


77 


81 


67 


71 


73 


63 


87 


61 


78 


77 


83 


87 


63 


77 


79 


67 


93 


73 


87 


81 


91 


41 


67 


81 


88 


79 


99 


77 


97 


83 


97 


43 


73 


83 


89 


87 




83 




87 




47 


79 


93 


97 


91 




91 1 








53 


81 






99 












59 


91 


















61 


93 


















67 


97 


















71 


99 


















73 




















79 




















83 




















89 
















« 




97 
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1 
03 


t 


8 


4 
09 


i 


01 


7 


8 


I 

• 


09 


01 


01 


n 


09 


01 


01 


13 


09 


13 


03 


23 


23 


07 


21 


11 


07 


19 


17 


17 


07 


2'/ 


31 


09 


23 


23 


13 


21 


28 


23 


19 


29 


43 


13 


33 


31 


31 


31 


29 


29 


21 


33 


49 


19 


41 


47 


33 


33 


&1 


31 


27 


39 


53 


21 


47 


61 


49 


39 


63 


37 


ei 


47 


59 


27 


53 


67 


51 


49 


e3 


i9 


•7 


51 


87 


37 


59 


71 


73 


51 


71 


M 


73 


53 


71 


57 


77 


73 


79 


«1 


SI 


77 


81 


69 


79 


63 


83 


77 


87 


«3 


87 


79 


99 


71 


83 


67 


87 


79 


93 


69 


93 


83 




81 


97 


69 


89 


89 


97 


87 




1 89 




83 




93 






99 


91 




91 




87 




97 








93 




97 




89 




99 








97 








93 
99 


■ 














I 


3 


8 


4 
11 


8 


3 
09 


7 
07 


8 

01 


3 
03 


03 


11 


03 


09 


03 


11 


13 


07 


11 


17 


21 


17 


11 


03 


09 


17 


29 


13 


33 


23 


31 


21 


13 


19 


17 


27 


31 


21 


39 


37 


39 


33 


19 


33 


27 


29 


37 


37 


41 


41 


43 


47 


29 


37 


39 


39 


41 


39 


47 


47 


49 


57 


31 


43 


53 


59 


43 


43 


U 


59 


51 


59 


41 


51 


57 


03 


53 


U 


57 


87 


57 


63 


49 


57 


63 


68 


61 


^ 


71 


73 


79 


71 


53 


61 


69 


81 


79 


89 


77 


77 


91 


77 


67 


79 


71 


88 




73 


81 




93 


83 


77 


87 


99 


37 




81 


83 






87 


89 


97 




89 




87 


89 






89 


91 






99 




93 


93 






93 


97 










97 


99 






99 






1 
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2 

03 


3 


4 


5 

11 


6 


7 


8 

03 


9 


01 


09 


01 


07 


07 


01 


07 


11 


19 


09 


07 


13 


17 


13 


09 


21 


11 


19 


21 


17 


13 


33 


27 


17 


19 


23 


17 


23 


37 


21 


19 


49 


29 


23 


27 


33 


19 


37 


63 


29 


23 


57 


33 


81 


33 


47 


23 


41 


67 


51 


29 


61 


39 


37 


39 


51 


29 


49 


69 


53 


81 


63 


41 


43 


61 


53 


31 


61 


81 


67 


43 


67 


47 


59 


67 


63 


43 


67 


87 


59 


47 


69 


57 


71 


69 


77 


47 


79 


91 


71 


59 


91 


59 


73 


79 


81 


67 


83 




99 


61 


99 


71 


77 


93 


89 


89 


89 






71 
73 
89 
91 




81 
83 
93 


91 
97 


97 










1 
11 


2 

01 


3 

27 


4 


5 


6 


7 
03 


8 


9 


01 


09 


07 


03 


01 


03 


03 


27 


11 


37 


21 


13 


21 


21 


13 


09 


07 


29 


17 


39 


23 


17 


37 


23 


17 


19 


13 


33 


19 


49 


41 


19 


39 


29 


81 


81 


19 


89 


29 


57 


47 


23 


43 


33 


61 


33 


21 


53 


31 


63 


51 


47 


49 


51 


71 


37 


27 


67 


41 


73 


67 


49 


51 


59 


77 


43 


49 


59 


43 


91 


63 


61 


57 


83 


89 


51 


51 


77 


53 


97 


81 


67 


63 


87 




57 


67 




59 




88 


83 


73 


89 




67 


73 




61 




93 


91 


79 


93 




69 


79 




71 






97 


91 


99 




73 


91 




73 














87 


93 




83 














93 


99 




89 














99 






97 
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4 


5 


6 


7 


8 
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9 


03 
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09 


03 
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01 
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03 


09 
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09 


13 
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07 


23 


11 


13 


31 


23 


17 


07 


41 


17 


13 


27 


21 
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33 


33 


19 


19 


47 


37 


21 


39 


23 


47 


37 


47 


31 


21 


51 


41 
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53 


39 


53 


61 
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37 


27 


53 
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51 


67 


73 


81 
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59 
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79 
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77 


79 
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63 


69 


83 
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89 


97 
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71 


69 


83 


91 
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87 
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77 


73 
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83 


81 
91 


93 




67 
69 
79 
81 
97 
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17 


17 
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47 


37 


09 
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51 
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29 


29 
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33 
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73 
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73 


73 
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59 
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71 
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71 
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81 
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77 


89 


99 


77 


67 
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83 
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87 
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79 
89 
97 
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93 


99 


91 
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53 


93 
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89 
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89 
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61 
78 
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89 
91 
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91 
99 
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23 
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17 
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13 
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29 
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21 


27 


19 


19 


33 


39 
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31 


53 
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47 
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41 
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69 


47 
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47 
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89 
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4 
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8 


9 


01 
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11 


19 


03 


01 


07 


09 
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13 
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21 


23 


19 


33 


19 


33 


17 


23 


13 


33 


27 


37 


21 


39 


23 
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29 
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41 


31 


47 


29 


43 


33 


31 


41 


51 


41 
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33 


51 


31 


49 


39 


41 


43 


57 


57 


49 


37 


87 


43 


67 


51 


49 
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61 


77 


71 


39 




49 


69 


57 


67 


59 


73 


81 


77 


61 




61 


81 


59 


73 


67 


81 


83 


91 


63 




77 


87 


71 




91 


87 
99 


93 


97 


67 
73 
79 
91 
97 




79 
89 
97 


91 


83 

87 





Note. — The distribution of prime numbers does not foUow 
any known or discoverable law, but generally speaking primes 
diminish as the starting-point increases in value. For ex- 
ample, in the first 10,000 numbers there are 1230 primes: in 
the next 10,000 numbers (from 10,001 to 20,(.KX)) only 1033: and 
the number regularly diminishes with each advance as a 
starting-point. It mi^ht be thought from this consideration 
that such a number might be reached that all beyond would 
be composite numbers and primes would cease altogether. 
This, however, is not the case, for whilst we might name a 
saccession of numbers so high that a million, or a million 
millioDS of them would pass without containing one prime, 
the fact remains that by proceeding further a prime number 
would ultimately be reached. 

A carious property of one kind of prime numbers is that 
every prime of the form 4x7+1 (where x is any integer number 
whatever) is made up of the sum of two perfect squares. 
Thus 53 is a prime of the form 4 x 13+ 1, and it is made up 
of the squares 49 and 4. Again 617 is a firime of the form 
4 X 154+1, and it ia also made up of two squares, 361 and 256. 
Other peculiarities of primes will be noticed in subsequent 

(2W) C 
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XIII. THE METRIC SYSTEM. 



KOHEY. 



Ceutimes. 


Decime. 




10 = 


1 


Franc. 


100 


10= 


1 



WEIGHT. 



Milliinramines.' Centigramme. 






10=, 1 


Decigramme. 


100 10= 


1 

10= 
100 


Oramme. 
1 






1,000 1 100 




10,000 i 1,000 


10= 


1 .Hectogramme. 


100,000 1 10,000 


1,000 


100 


10=; 1 


Kilogramme. 
1 


; 1,000,000 100,000 


10,000 


1000 


100 10= 



Gramme =15^ English grains nearly (15*432 grs.). 

Kilogramme =2^ lbs. avoir, nearly. 

100 kilog., or a quintal, is equivalent to about 2 cwt. 

1000 kilog, or 1 tonneau, is about 35 lbs. less than a common ton. 

LENGTH. 



MilUmetres. 


Centimetre. 






10= 


1 


Decimetre. 






100 


10= 


1 
10= 


Metre. 

1 




1,000 


100 
1,000 


Decametre. 


10,000 


100 


10 = 


1 
10= 


Hectometre. 


100,000 


10,000 


1,000 


100 
1,000 ' 


1 Kilometre. 


1,000,000 


100,000 


10,000 


100 


10= 
100 


1 


Myriametre. 


10,000,000 


1,000,000 


100,000 


10,000 


1000 


10= 


1 



Metre= 39 -37037 inches. Kilometre =11 00 yards nearly. 







SlTBrACE. 




Centiaraa. 


Dedare. 








10= 


1 


Are. 


Decare. 




100 


10= 


1 




1,000 


100 


10= 


1 


Hectare. 


10,000 


1,000 


100 


10= 


1 1 



Are =120 sq. yds. nearly (119 '6 sq. yds.). Hectare =2j^ acres nearly. 
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80LTPTTY. 



Decisteres. 
10 = 

"ido 


Stere. 




1 


Decastere. 


10= 


1 



The stere =35|( cubic feet nearly. 



CAPACITY. 



Centilitres. 


Decilitre. 


Litre. 








10= 


1 
10= 




! 100 


1 


Decalitre. 




1,000 


100 
1,000 


10= 
100 
1,000 


1 

10= 
100 


Hectolitre. 




10,000 


1 


Kflolttre. 


100,000 


10,000 


10= 


1 



The litre b 1 quart nearly (176077 pints). 



METRIC EQUIVALENTS OF ENGLISH 

WEIGHTS, &c. 



1 inch 


— . 


2*54 centira. 


1 sq. mile — 256 hectares. 


Ifoot 


:^ 


30-48 centim. 


1 cub. inch = 16*39 c. centim. 


lyard 


:^ 


'9144 metre. 


1 cub. foot — 28320 c. centim. 


Irod 


^z 


5*029 old metres. 


1 cub. yard = '7646 c. metre. 


1 mile 


^ 


1*6093 kilometre. 


1 gallon = 3*786 litres. 


1 sq. inch 


zz 


6*4528 sq. centim. 


1 bushel = *3524 hectolitre 


1 sq. foot 


33 


929 sq. centimetres. 


1 troy grain =64*8 milligrams 


1 sq. yard 


^ 


'8361 sq. metre. 


1 „ lb. = -873 kilogram. 


1 sq. rod 


^ 


25*29 centiares. 


lav. lb. = 4536 kUogram. 


1 acre 


^~" 


40*47 ares. 


1 ton —1*016 tonneau. 
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XIV. PEESENT VALUE OF AN ANNUITY OF ONE 
POUND FOR ONE YEAR UP TO THIRTY. 

To find the present value of an Annuity of any number of 
pounds for any number of years up to 30. Search the table 
for the present vahie of ^1 for the given time and the given 
rate. Multiply this valtie by the Annuity, taking aliquot 
parts for the shiUings, if any. 



Yn. 


2iX. 


3t 


3i%. 

0-96618 
1-89969 
2-80164 


4%. 


4hX. 


5%. 


1 
2 
3 


•97661 
1-92742 
2-85602 


0-97087 
1-91347 
282861 


0-96154 
1-88609 
2-77509 


0-95694 
1-87267 
2-74896 


0-95238 
1-85941 
2-72325 


4 

5 

; 6 

1 


3-76197 
4-64583 
5-50813 


3-71710 
4-57971 
5-41719 


3-67308 
4-51505 
5-82855 


3-62990 
4-45182 
5-24214 


3-58753 
4-43998 
5-15787 


3-54595 
4-32948 
507669 


' 7 

'1 


6-34939 
7-17014 
7-97087 


6-23028 
7 01969 
7-78611 


611454 
6-87396 
7^0769 


6-00205 
6-73274 
7-43533 


5-89270 
6-59589 
7-26879 


6-78637 
6-46321 

7-10782 


.10 

ill 
'12 


8-75206 

9-51421 

10-25776 


8-53020 
9-25262 
9-95400 


8-31661 
900155 
9-66333 


8-11090 
8-76048 
9-38507 


7-91272 
8-52892 
9-11858 


7-72173 
8-30641 
8-86325 


13 
U 


10-98319 
11-69091 
12-38138 


10-63496 
11-29607 
11-93793 


10-30274 
10-92052 
11-51741 


9-98565 
10-56312 
11-11839 


9-68286 
10-22283 
10-73955 


9-39367 

9-89864 

10-37966 


16 
17 
18 


13-05500 
13-71220 
14-35336 


12-56110 
1316612 
13-75351 


12-09412 
12-65132 
1318968 


11-65230 
12-16567 
12-65930 


11-23402 
11-70719 
12-15999 


10-83777 
11-27407 
11-68959 


■19 
20 
21 


14-97889 
15-58916 
1618455 


14-32380 
14-87747 
15-41502 


13-70984 
14-21240 
14-69797 


1313394 
13-59033 
14-02916 


12-59329 
13-00794 
13-40472 


12-08532 
12-46221 
12-82115 


22 
23 
24 


16-76541 
17-33211 
17-88499 


15-93692 
16-44361 
16-93554 


15-16712 
15-62041 
16-05837 


14-45112 
14-85684 
15-24696 


13-78442 

14-14777 
14-49548 


1316300 

13-48857 
13-79864 


25 
26 
27 


18-42438 
18-95061 
19-46401 


17-41315 
17-87684 
18-32703 


16-48151 
16-89035 
17-28536 


15-62208 
15-98277 
16-32959 


14-82821 
1514661 
15-45130 


1409394 
14-37519 
14-64303 


28 
29 
30 


19-96489 
20-45355 
20-93029 


18-76411 
19-18845 
19-60044 


17-66702 
18-03577 
18-39205 


16-66306 
16-98371 
17-29203 


15-74287 
1602189 

16-28889 


14-89818 
16-14107 
15-37245 



XV. AMOUNT OF AN ANNUITY OF ONE POUND 
FOR TWO OR MORE YEARS. 



Y«. 


m- 


K. 


31%. 


*7.. 


«z. 


SX. 


2 

3 


1 ■00000 
202500 
307563 


1-00000 
2-03000 
3-OB090 


1-00000 
2-03500 
3-10623 


1-00000 
21H000 
3-12160 


1-00000 
2-04500 
3-13703 


1-00000 
2-05000 
3-15250 


5 
6 


4-15252 
5-i5633 
6-38774 


4-18383 
5-30914 
6-46841 


4-21494 
5-36247 
6-55016 


4-24848 
5-41632 
6-63298 


4-27819 
5-47071 
6-71689 


4-31013 
5-52563 
6-80191 


7 
8 
9 


7-54743 
S-73ei2 
9-95452 


7-66246 
8-89234 
10-15911 


7-77941 
9-05169 
10-36850 


789829 
9-21423 
10-58280 


8-01915 
S-38001 
10-80211 


8-14201 
9-54911 
11-02666 


10 
11 
12 


11-20338 
12-48347 
13-79655 


11-46388 
12-80780 
14-19203 


11-73139 
J3 -14199 
!4-eol98 


12-00811 
13-48836 
15-02581 


13-84118 
15-46403 


12-57789 
14-20679 
16-91713 


13 
1* 

15 


15-14044 
16'51895 
17-93193 


] 5-81780 
17-08632 
18-59891 


16-11303 
17-67699 
19-20568 


16-62684 
18-29191 
20-02359 


17-15991 
18-93211 
20-78405 


17-71298 
19-59863 
21-57858 


18 
17 

18 


19-38022 
20-86473 
22-38635 


21-76169 
23-41444 


20-97103 
22-70603 
24-49969 


21-82453 
23-69751 
25-64541 


22-71934 
24-74171 
26-85608 


23-86749 
25-84037 
28-13238 


19 
90 

ai 


23-B4S01 
23-54466 
27-18327 


25-11687 
26-87037 
28-67619 


28-36n8 
28-27968 
80-26947 


276n23 
29-77808 
31-96920 


29-06356 
31-37142 
33-73314 


30-53900 
33-06595 
35-71925 


24 


28-86286 
30-58413 
32-34004 


30-53678 
32-45288 
34-42647 


32-32890 
34-460*1 
38-68653 


34-24797 
36-61789 
39-08260 


86-30338 
38-93703 
41-68920 


38-50521 
41-43048 
44-50200 


25 
26 
27 


34-15776 
36-01171 
3? -91200 


36-45926 
38-S5304 
40-70963 


38-94986 
41-31310 
43-75006 


41-64591 
44-31174 
47-08421 


44-56521 
47-57064 
50-71132 


47-72710 
51-11345 
54-66913 


2S 
29 

30 


88-85980 
41-35630 
43-90270 


42-B3002 
45-218S5 
47-67542 


46-29083 
48-91080 
61-62268 


49-98758 
62-96629 
58-08494 


58-99333 
57-42303 
61-00707 


58-402S8 
62-32271 
68-43885 > 


3G 

40 
15 

50 


54-92821 
67-40256 
81-51813 
97-48435 


60-48208 
76-40]2fi 
9271988 
112-79687 


66-67401 
84-55028 
105-78167 
130-99791 


73-85223 
95-02562 
121-02939 
162-66708 


81-49662 
107-03O32 
138-84997 
178-60303 


90-32031 
120-79977 
159 ■70018 
209-34800 
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XVI. LOGAEITHMS. 
Logarithms of R = (1 + r). 



1-0025 

! 10050 

i 10075 

11 -0100 

10125 

10150 



Logar. 



•0010843 
•0021660 
•0032450 
•0043213 
•0053950 
•0064660 



R. 


Logar. 


R. 


Logar. 
•0138900 


R. 
10475 


Logar. 


10175 


•0075344 


10325 


•0201540 


1-0200 


•0086001 


10350 


•0149403 


10500 


•0211892 


10225 


•0096633 


10375 


•0159881 


10525 


•0222221 


10250 


•0107238 


1-0400 


•0170333 


10550 


•0232524 


10275 


•0117818 


10425 


•0180760 


10575 


•0242803 


10300 


•0128372 


10450 


•0191162 


1-0600 


-0253058 



LOOABITHMS OF NUHBEBS. 

The indices are omitted, and must be supplied by the 

calculator. 



1 


•0000000 


31 


•4913617 


61 


•7853298 


91 


•9590414 


2 


•3010300 


32 


•5051500 


62 


•7923917 


92 


•9637878 


3 


•4771213 


33 


•5185139 


63 


•7993405 


93 


•9684829 


4 


•6020600 


34 


•5314789 


64 


•8061800 


94 


•9731279 


5 


•6989700 


35 


•5440680 


65 


•8129134 


95 


•9777236 


6 


•7781513 


36 


•5563025 


66 


•8195439 


96 


•9822712 


7 


•8450980 


37 


•5682017 


67 


•8260748 


97 


•9867717 


8 


•9030900 


38 


•5797836 


68 


•8325089 


98 


•9912261 


9 


•9542425 


39 


•5910646 


69 


•8388491 


99 


•9956352 


10 


•0000000 


40 


•6020600 


70 


•8450980 


100 


•0000000 


11 


•0413927 


41 


•6127839 


71 


•8512583 


101 


•0043214 


12 


•0791812 


42 


•6232493 


72 


•8573325 


102 


•0086002 


13 


•1139434 


43 


•6334685 


73 


•8633229 


103 


•0128372 


14 


•1461280 


44 


•6434527 


74 


•8692317 


104 


•0170333 


15 


•1760913 


45 


•6532125 


75 


•8750613 


105 


•0211893 


16 


•2041200 


46 


•6627578 


76 


•8808136 


106 


•0253059 


17 


•2304489 


47 


•6720979 


77 


•8864907 


107 


•0293838 


18 


•2552725 


48 


•6812412 


78 


•8920946 


108 


•0334238 


19 


•2787536 


49 


•6901961 


79 


•8976271 


109 


•0374265 


20 


•3010300 


50 


•6989700 


80 


•9030900 


110 


-0413927 


21 


•3222193 


51 


•7075702 


81 


•9084850 


111 


-0453230 


22 


-3424227 


52 


•7160033 


82 


•9138139 


112 


•0492180 


23 


•3617278 


53 


•7242759 


83 


•9190781 


113 


•0530784 


24 


•3802112 


54 


•7323938 


84 


•9242793 


114 


•0569049 


25 


•3979400 


55 


•7403627 


85 


•9294189 


115 


•0606978 


^ 


•4149733 


56 


•7481880 


86 


•9344985 


116 


•0644580 


1 27 


•4313638 


57 


•7558749 


87 


•9395193 


117 


•0681859 


28 


•4471580 


58 


•7634280 


88 


•9444827 


118 


•0718820 


29 


•4623980 


59 


•7708520 


89 


•9493900 


119 


•0755470 


30 

1 


•4771213 


60 


•7781513 


90 


•9542425 


120 


•0791812 
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XVII. SIGNS USED IN ARITHMETIC. 

+ read " plus," the sign of addition or increase. 

— „ "minus," the sign of diminution or decrease. 

X „ " into," the sign of multiplication. 

-4- „ " by," the sign of division. 

~ signifies and is read " the difference between." 

= read " equals," the sign of equality. 

> „ " is greater than," sign of inequality. 
< „ " is less than," sign of inequality. 

> „ " is greater or less than." 
V the radix or root sign. 

{[()]} brackets, used to combine quantities into one term. 
7o per cent or per hundred. 
£ sign used to denote pounds in money. 
s. „ „ „ shillings. 

CLt ,, „ ,, pence. 

q, „ „ „ farthings. 

.'. read " therefore." 
" because." 
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XVIII. TECHNICAL TERMS. 

Abstract Number, a number having no reference to objects. 
Account Sales, a statement of sales and proceeds of goods sent 

for sale on commission. 
Addend, a quantity or number to be added. 
A liquot Part, a concrete factor ; a part of a quantity such that 

if added to itself so many times it will make up the 

quantity. 
AmourU, the sum made up of the principal and its accrued 

interest. 
Area, the superficial content of any plane figure in terms of a 

quantity taken as a unit. 
Arithmetic, the science of numbers. 
Brokerage, charge made by a broker for performing certain 

services, as for buying or selling stock. 
Cancelling, throwing out similar and equal factors from both 

terms of a fraction. 
Cloff, an allowance (obsolete) of 2 lbs. in each 3 cwts. for turning 

of beam. 
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Complement, that which makes up or supplies a deficiency; 
the number or quantity which when added to the 
smaller of two numbers makes up the larger number ; 
an increment. 

Complementary, forming a complement. 

Complex Fraction, sl fraction not having its terms simple 

integer numbers. 
Composite dumber, a number made up of factors greater than 

unity. 
Compound Fraction, sl fraction of a fraction. 

Concrete Number, sl number having reference to objects. 

Consignment, goods or <^rgo sent for sale to an agent. 

Cttbe, the third power of any number: a solid having six equal 

square sides. 
Decimxil, sl fraction with an understood denominator of 10 or 

some power oi 10. 

Denominator, the number which shows the kind or denomina- 
tion; the lower term in a vulgar fraction. 

Digit, SL single figure — the digits are 1, 2, 3, 4, 5, 6, 7, S, 9, 0. 

Discount, the allowance made from a sum of money for paying 
it before it is due; an allowance on the amount of a bill. 

Dividend, the number to be divided. 

Equation, sl statement of equality as existing between two 

quantities. 
Factor, a measure or multiplier ; the factors of a number are 

the numbers that produce it by being multiplied 

together. 
Figure, arithmetically is a written sign or symbol used to 

represent a certain number; a digit. 

Fraction, sl part or parts of unity; a portion of any sum or 
quantity regj^rded as a unit. 

Fractional Number, a number or quantity expressed in parts. 

Gross Weight, the whole weight of any article, box &c. included. 

Improper Fraction, sl fraction equal to or greater than unity. 

Increment, a complement; the difference between two unequal 

numbers. 
Incremental, serving to make up; complementary. 

Insurance, a contract to secure against loss by fire, &c., or to 
pay a certain sum at a person's death. 

Integral Number, an intesrer, or a whole number. 
Interest, money paid for the use of money. 
Invoice, a detailed account of goods sold or sent. 



42 ARITHMETICAL TABLES. 

Item, a detail or entry; a single particular in a list or account. 

Meoiure^ a factor: a quantity or number contained exactly in 

another quantity or number. 
Mixed Number f a number made up of an integer and a fraction. 

Mttltipley a quantity containing another quantity exactly. 

Multiplicand^ the quantity to be repeated or multiplied. 

Net Weight, what remains after all deductions have been made. 

Notation, the art of expressing numbers in figures. 

Numeration, the art of expressing numbers in words. 

Numerator, the number which shows how many fractional 
parts are taken; the upper term in a vulgar fraction. 

Premium, the amount paid on a policy for insurance; the sum 
by which the value of stock or shares is greater than 
the original value. 

Present Worth, the present value of a sum payable at a future 
date; theamountthat results when discount isallowedfor. 

Prime Cost, the original value or price of anything. 

Prime Number, a number having no factors but unity and 

itself, or not divisible by any number but 1. 
Principal, the money lent, on which interest is paid. 

Product, the number resulting from the multiplication of two 

or more numbers together. 
Proper Fraction, a fraction less than unity. 

Quotient, the "How often?" or answer to a division question. 

Ratio, the relation which one quantity bears to another with 

respect to magnitude. 
Reciprocal of any quantity is unity divided by that quantity: 

thus the reciprocal of 6 is ^. 
Rectangle, a four-sided figure having all its angles right. 

Simple Fraction, a fraction having its terms simple integer 

numbers. 
Solid, a body having length, breadth, and thickness or depth. 

Stock, the trading capital of any merchant or company. 
Surd, a quantity whose root cannot be exactly found. 
Suttle, the weight after tare has been allowed for. 
Tare, the weight of the box or barrel containing the goods. 
Tret, an allowance of 4 lbs. in every 104 lbs. in goods liable to 

waste. 
Unit, any number, object, or objects considered as a whole. 



INTEGRAL ARITHMETIC. 



NOTATION AND NUMERATION. 



THE SHORT SYSTEM. 




d 
3 



3 4 6 6 



a- Sextil- 
8, lions, 



7 6 

Quintil- Quadril- 
lions, lions. 



5 

Tril- 
lions, 



THE LONG SYSTEM. 



OS 

O 









^3 

pq 






-2 



a 

3 





S • «, 

S 



dSS 

OJQ d 




«'S S d o = w = 






d'S 



00 

d 

i« 

la 



» d ^ ^ 

T3 2t? 05 

a w 5 s OQ -P 

S d o § c-a 



09 

^* 

o o 
S d 



00 



§1 



ll 


V} 


S|^ 




OR 

dts 
indre 


ns of 
ousai 
indre 





CO -M 



87123 456873 457920 304567 021561 

5 4 3 2 1 

adrillions, Trillions, Billions, Millions, Units. 
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The two systems of Notation in general use are exhibited 
on the preceding page. 

In the first the line of figures is divided into periods com- 
posed of three digits each — this system is suitable for com- 
paratively small numbers. 

In the second table the periods consist of six figures each — 
this system is adapted for very large numbers. 

Rule I. 

To exitt'ess any number in figures which is already given in 
words. 

1°. Write down a line of ciphers and divide them into as 
many periods (in the Short or Long System, whichever is 
desired) as the number requires. 

2°. Set down the several periods of the number under their 
proper heads and fill ap any vacancies with ciphers. 

Note. — After some practice the line of ciphers should be dis- 
carded and the number at once written down without its aid. 

Exercise 1. 
Express in figures: — 

(1.) Five hundred and one. 

(2.) Thi^ee thousand and seventeen. 

(3.) Fifteen thousand five hundred. 

(4.) One hundred thousand and sixty. 

(5.) Three hundred and six thousand and seven. 

(6.) Four million twenty thousand six hundred. 

(7.) Ten million ten thousand and ten. 

(8.) One himdred and seven millions and sixteen. 

(9.) Three billion, three thousand and three. 

(10.) Thirty billion, three million, thirty thousand and 
thirteen. 

*(ii.) One hundred and six thousand million and sixteen 
hundred. 

*(12.) Three thousand billion, thirteen thousand million and 
thirteen thousand. 

*(13.) Fourteen thousand trillion, fourteen thousand million 
and fourteen. 

*(14.) One hundred thousand trillion, fifty billion, four thou- 
sand and one. 

* These by the Loug System of Notation. 



NOTATION AND NUMERATION. 45 



Bulk IL 



To write in words, or to read, any number already given in 
figures. 

1°. Beginning at the right hand, point off the number iuto 
periods of three or six figures (according as the short or long 
period system is intended). 

2°. Bead the number from the left hand, adding the name 
of the period to the number expressed by the figures which it 
contains. 

Exercise 2. 

Write in words the following numbers in both notations:-^ 

(1.) 123456789. 
(2.) 120300405. 
(3.) 120030045. 
(4.) 100023. 
(5.) 900287006. 
(d.) 700600050. 
<7.) 12000030040. 
(8.) 4500060070008. 
(9.) 28070040090070. 
(10.) 1230040500607000. 



*(ii.) 102030004000050006. 
(12.) 1203040050600708009. 
(13.) 102003000400005000006. 
(14.) 100000060000050000400030020. 
(15.) 1234000056780000900001. 
(16.) 10023040000000100100007890. 
(17.) 100020000030400009080067. 
(18.) 9870660034506789054210. 
(i».) 2133145067089213870062984000000. 
(20.) 1000000640000070090008(XX)00700063. 

Additional exercises in this rule may be found in the ques- 
tions and examples given on the simple rules. 

* This and the following to be read by the " Long " NotaUon. 
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ROMAN NOTATION. 

The following notation was in use among the Komans, and 
is now occasionally employed as a distinctive character for 
special purposes: — 



I 


stands for 


1. 


CIo stands for 


1,000. 


nil or 


IV 




4. 


CCIoo 


» 


10,000. 


V 






5. 


ccciooo 


y9 


100,000. 


X 






10. 


V 


99 


5,000. 


L 






50. 


a 


99 


100,000. 


C 






100. 


VII 




7. 


D 






500. 


XIV 


99 


14. 


M 






1,000. 


XXX 


ft 


30. 


lo 






500. 


XL 




40. 


loo 






5,000. 


xc 




90. 


looo 






50,000. 


cc 




200. 



If any letter be followed by one of equal or less value, the 
total value is equal to the sum of the two taken together; but 
if a letter be preceded by one of less value, the difference of 
their separate values is to be understood. 



Exercise 2a. 



Express in Eoman notation: — 
(1.) 505. 
(2.) 1783. 
(3.) 90048. 
(4.) 62132. 
(5.) 41579. 
(6.) 820037. 
(7.) 80405. 
(8.) 1021314. 
(9.) 578145. 
(10.) 2135720. 



Express in the common nota- 
tion: — 

(11.) MDCCLXXXIX. 
(12.) CIoIoCCCLXXVIII. 
(13.) lOOloLV. 
(14.) MMCCCCXC. 
(16.) CVDLXII. 

(16.) CCCIoooIoooVDIX. 
(17.) CCIooDXLIV. 
(18.) loooIooIoXCIX. 
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8IMPLE ADDITION. 



SIMPLE ADDITION. 

Simple Addition is the method of finding the sum of two 
or more numbers, or of finding one number or quantity which 
shall be equal to two or more numbers or quantities taken 
together. 

The scholar will notice that the term "Simple" is used 
merely in opposition to the word " Compound" (introduced at 
a later stage), and means either that the numbers added are 
abstract, or that if objects are admitted there cannot possibly 
be more than one order, sort, or kind considered at the same 
time and in the same calculation. In integral quantities 
"Addition" is always simple in one view of it, but the above 
distinction should be carefully borne in mind. 

EULE III. 

To find the sum of two or more numbers. 

1°. Place the numbers under each other — units under units, 
tens under tens, &c., and draw a line beneath the last row. 

2°. Add up the figures or digits of the unit column. If the 
sum be greater than nine put down under the unit column the 
unit figure of the sum, carrying or adding the tens figure to the 
next or "ten" column, which is to be added in the same way 
as the unit column. 

3^. Set down as before the unit figure of the sum and carry 
M in the first case to next column. Thus proceed till all the 
columns are added, and put down the full sum of the last 
column. 

Note, — The addition tables mtLst he perfectly mastered whilst 
the pupil is at this rule ; the addition squares here provided 
^ supply excellent exercises on those tables. 

Illustrative Example. — Add together 30141, 251, 5917, 
and 16. 

We here place the numbers under each other, 30141 

wiits under units, &c. Next we add the units £51 

column, putting the unit figure of the sum down 5917 

and canring the one to the ten column. Add- iq 

iog all the columns similarly we find the sum 36325 

to be 36325. — - 
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(1.) 
} 

2 
1 

2 
1 
2 
1 



(2.) 

2 
2 
1 
1 
2 
2 
1 
2 



Bxerdse 3. 

(3.) (4.) (6.) 

2 2 1 

1 2 1 
12 1 

2 1 2 
2 12 
111 
12 2 
2 11 



(«•) 
12 

21 

22 

11 

22 

22 

11 



(7.) 
21 

12 

11 

12 

21 

22 

12 



(a) 
231 

223 

331 

321 

311 

312 



333 

111 
222 
311 
211 
123 



(10.) 

234 
432 
422 
344 
214 
324 



ai) 

345 
435 
543 
354 
453 
534 



(12) 
555 

444 

333 

453 

435 

534 



(13.) 

4563 
3654 
6534 
3456 
4365 
3645 



(14.) 

2356 


(15.) 

5674 


a«.) 

3275 


07.) 
6786 


as.) 

56789 


3562 


6754 


5732 


5678 


67895 


3265 


4576 


7523 


6785 


78956 


2653 


5764 


5237 


7856 


89567 


6532 


4675 


3752 


5687 


95678 


4564 


6457 

(20.) 

918273 


5723 


7586 

(2L) 

739461 


65798 


(19.) 

98765 


(22.) 

64935039 


87659 


182739 




43267 


3729015 


76598 


827391 


1 


849130 


95206813 


65987 


739128 


1 


693513 


5984315 


59876 


281937 




79484 


19327117 


32542 


193782 


(26.) 

9873 


107325 


94863574 


(23.) 

74296583 


(24.) 

6543 


(26.) 

4019 ; 


(27.) (28.) 
321457 1234 


1027968 


807 


361 


50037 


98604 5678 


70624 


54091 10458 


88 


4237 9123 


4968735 


9999 


94 


9900 


68888 4567 


26587469 
42897 


38 


7290 


390 


ft019 


3456 
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23456 
78912 
34567 
89123 
45678 
91234 
56789 
12345 



456789 
998877 
665544 
332211 
88776»i 
554433 
S21199 
887777 



"SQUARE" ADDITIONS. 

Squarb No. 1. 



a 


3 


3 


i S 


98877665544 


4 
2 
3 

8 
7 
5 


8321 


45786386416 


3 
3 
2 

2 

9 
9 

a 

8 
7 


8 

e 

9 
3 

? 

7 

e 


7238926724 


8 
8 


3 

4 

7 
8 
8 
9 
3 


9 

« 

7 
3 

2 
5 


6 9 3 6 7 3 4 


8 


2 
4 
7 
g 
9 


8 6 3467 

9 2 
7 3 
3 6 

245 1889 


4 
5 

2 
3 


7 
6 

5 

4 
3 


7 


813 1298 


6 


t 


672348M9 


9 8 


8 
i 


42368945702 


d 



Tike the inaide s^^uare first; begin at any one figure and 
*>id round the four Bides, noting the result; begin at tfae same 
figoTB but proceed in the opposite direction. The result 
•SmiM be the same. Now take the next figure ae tlie starting 
^re. Add up both waja aod the siini should be uDchaugeii^ 
Inu proceed from each figure in order as a starting point in 
tro du^ctionH, and each square will furnish twice as many 
liifierent exerciaee as there are figures in the square. 



intboral arithmetic. 
Square No. 2. 



!l6fi 


381 


394 


407 


420 


.101 


314 


327 


340 


353 


3fifi 


:iK" 


;«i;t 


4n« 


419 


;iii 


313 




3:t9 


•.m 


3l!.'i 


.■W7 


:t»^ 


4lk"i 


4IH 


:ti<) 


MV. 


:m 


;i;w 


;vii 


:m 


377 


379 


4W 


417 


309 


mv 


3«4 


337 


3Fi(l 


;i«;f 


;i7« 


3VH 


391 


41 « 


■.m 


■m 


aKi 


33fi 


349 


3fi)( 


3711 


388 


390 


403 


;«i7 


:m> 


:m 


:i:«i 


348 


3fil 


374 


:w7 


38fl 


4(ia 


41ft 


319 


xt-a 


:m 


:m7 


:tflt) 


:m 


3Hfi 


399 


401 


414 


306 


;«i 


:i44 


:i4« 


359 


■,m 


:w!) 


;WH 


401) 


413 


JWIS 


318 


;M:t 


:)4!) 




;tvi 


;W4 


397 


410 


41^ 


:k>4 


317 


330 


:i5fi 


:i57 


■.my 


;W3 


;ii«i 


40H 


411 


;«i3 


3lti 


329 


34« 


35(! 


a«9 


38ii 


:«I5 


408 


421 


302 


315 


326 


341 


354 

























1«H thin loTty->li lepirate additions vertii ally, up in 

D both dlrectloDB, and albO dlsgoually. Tbe ■uni Is 1 

The orou sddltioiu are Terr Tsluable, aod shoold I 



yl8U32l. '1740 3 5798994898679 


1 


!ii873645998778B8fi(i8997ft31| 


3 

5 
7 
S 
4 
tj 
8 
6 
5 
1 
4 

5 
8 
8 
3 
7 


754198632986454678894 


3 
7 

8 
9 
4 

5 

g 

9 
8 
8 
7 
7 
6 
6 
6 

4 
3 

2 


3 

2 

a 

9 

8 

8 
3 
6 
■7 
9 
8 
4 


15782478837983545724 


5 

2 
3 

5 
7 
2 
4 
8 
6 
3 
B 
7 

8 


I 

4 
8 
5 
7 

e 

6 
7 

5 
3 


98765432 123466789 


B 
9 

5 

3 

e 

3 
8 
9 
5 
7 
fi 

5 


ti'63 6465 6768696 
7 8 5 

. fi ? 

4 5 3 

5 4329876 5 98796 


8 

7 

e 

4 
3 

2 

3 

4 


678S8T6543476584 


15 


4 


9833246835799871 


4 


5 


6218344533 2866445678 


a 


7788996153S794S2489362 94 


5 


8 


9 


6324989899681477 


b t 


b 


5 





"^^ 

_.»>^, 
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SIMPLE COMPLEMENTARY ADDITION 

Simple Complementary Addition is the method of finding 
the difference oetween any two unequal numbers, or the com- 
plement which requires to be added to one number to make 
it equal to another number. 

Tne Rule which, it is believed, for the first time is now 
substituted for "Subtraction" dispenses with all needless pro- 
cesses, and the pupil may now determine the difference between 
two unequal numbers in the same way exactly as he calculates 
the sum of the same two numbers, and without introducing 
one fresh element that is not contained in the " Unit^* Addi- 
tion Table, with which at this stage he is perfectly familiar. 

The fundamental principle in Complementary Addition is 
seen in any one of the statements to be found in Table I. 
(page 15). We will take a random line for illustration, 
5 + 8 = 13, which is read, 5 plus or increased or comple- 
mented T)y 8 equals 13. As there are three numbers here, 
80 we may read the equation in three ways. First, the sum 
of 5 and 8 is 13; second, the difference of 5 and 13 is 8; 
third, the difference between 8 and 13 is 5. Therefore, the 
complement of 5 to make 13 is 8, and the complement of 8 to 
make 13 is 5. Suppose now that one of these addends (5 or 8) 
be omitted the pupil has only to supply the complement, which 
he knows to be either 8 or 5, in order to make 13. This 
principle applied simply and as in the Rule of '' Simple Addi- 
tion" (so far as carrying is concerned) will determine in the 
easiest manner possible the difference between the unequal 
Qnmbers prescribed. 

Rule IV. 

To find the difference between any two unequal numbers. 

1°. Write down the smaller number under the larger — units 
under units, tens under tens, &c., as in simple addition, draw- 
hig a line below the two numbers. 

2°. Beginning at the right hand, think or find what num- 
ber (the complement) added to the lower figure will make the 
uiit figure of the resulting sum the same as the upper unit 
fignre or digit. 

3^ Put down the complement thus found, carrying (if 
•^wewary) one to the lower tens figure in operating on the 
oext pair. 

4^ Proceed with each successive pair in the same manner. 
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Illustrative Examples, 

No. 1. Find the difference between 894736 and 214502. 

894736 
214502 

680234 



First 2 and 4 (put it down) are 6; and 3 (put it down^ 
make 3; 5 and 2 (put it down) are 7 ; 4 and nput it down) 
make 4 ; 1 and 8 (put it down) are 9 ; 2 and 6 (put it down) 
are 8, and the sum is finished. 

No. 2. Find the difference between 1035014 and 786418. 

1035014 
786418 

248596 



We proceed as follows: 8 and 6 (put it down) make 
14, carry 1 from 14 and say 1 and 1 are 2 ; 2 and 9 (put it 

down) make 11, carry the 1 from 11 and say 4 and 1 are 5; 

5 and 5 (put it down) make 10; carry 1 and say 7 and 8 (put 

it down) are 15, carry 1; 9 and 4 (put it down) make 13, carry 

1 and say 8 and 2 (put it down) make 10, and the work is 

complete. 





Exercise 4. 




(1.) 

9320541 
937465 


(2.) 

6412630216 
82470325 


(3.) 

7832165843 
687357289 


(4) 
812356 

75849 


(5.) 

9768452 
839204 


2324596 
584468 


(7.) 

3547216 

657381 


(8.) 
953790 
846781 


5287201 
2057312 


(10.) 

3229889 
2057312 


80000 
57735 


(ISL) 

8201572 
6275264 
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as.) 

12003708 
3104219 


(14.) 

6001501 
5102503 


(15.) 

6980357 
4923748 


(16.) 
12003405 
4056417 


(17.) 
61321401 
5781432 


(18.) 
5003005 
500306 


09.) 
243507 
199887 


(20.) 
41632198 
38638499 


(a.) 
76054003 
63056542 


(2a) 
60003004 
6034005 


(28.) 

25410632 
18529748 


(24.) 

63219876 
23998345 


(26.) 

80030030 
76054034 


(28.) 

21572157 
11583188 


(27.) 
111118867 
84029678 


(2a) 
30303030 
24430303 


(29.) 

30457214 
28923875 


(30.) 

456789012 
389899543 


(31.) 

66006606 
57076607 


(32) 

20000606 
10000707 


(83.) 
5000001000 
4400031005 


815037 
347089 


(36.) 

1230456 
987065 


(8&) 

142360 
78957 


(87.) 
7102365 
2893678 


(88.) 
1020304 
670807 


(89.) 

1002003 
368205 


(40.) 

5013014 
1784053 


(41.) 

60500403 
26890657 


(42.) 

54003201 

37004508 


(43.) 

8215720 
6715721 


(44.) 

3150642 
2850657 


12300456 
3600489 


(4«.) 

10003000 
1234506 


(47.) 

70060054 
68060166 


(48.) 

4000000 
3989989 


(40) (60.) 

3106705201 77665544 
2943896403 76895675 


(61.) 
89654321 
79684364 


(62.) 

754S361 
2987605 


(63.) 
4210003000 
3862014051 
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SIMPLE MULTIPLICATION. 

Simple Multiplication is the method of finding one number 
or quantity which is equal to another number or quantity re- 
peated any given number of times. Sometimes it has been 
called a short method of addition, where all the addends are 
equal. There are two general and several special rules under 
this heading, but as some of the latter require a knowledge 
of division they are of necessity deferred until that subject 
Las been treated (see Rules XXII.-XXXI., p. 68-72). It 
should be remembered that the multiplier must always be 
regarded as an abstract number. The pupil, of course, must 
be perfectly familiar with the multiplication table. 

Rule V. 

To multiply by any number up to and including 19. 

1°. Place the multiplier under the unit figure (and tens 
figure if the multiplier contains two digits) of the multiplicand, 
and draw a line underneath. 

2°. Multiply each figure of the multiplicand (beginning at 
the unit digit) by the multiplier in succession, in every case 
putting down the unit figure of the product vertically under 
the figure being multiplied, carrying the other figure or 
figures to the next product. 

3°. In multiplying the last left-hand figure put down the 
entire result. 

Illustrative Example, — Multiply 81504 by 17. 

We say 17 x 4 = 68, put down 8 and carry 6; ftTuva^ 

17 X = and 6 are 6, put it down ; 17 x 5 = 85, ° ~ 

set down 5 and carry 8; 17 x 1 = 17 and 8 are 25, ,00^^^.^-^ 

set down 5 and carry 2; 17 x 8 = 136 and 2 are 138556^ 
138, put it all down. 

Note. — Another method of working is to proceed thus : Mul — 
tiply by 7 and add the back figure in as follows to each pr^z>- 
duct: 7 X 4 = 28, 8 and carry 2; 7 x = and 2 are 2 and 4 are ^, 
set it down ; 7 x 5 = 35 and = 35, 5 and carry 3 ; 7x1^ 7 
carry 3 make 10 and 5 = 15, set down 5 and carry 1; 7x8-1— 1 
= 57 and 1 = 58, set down 8 and carry 5 ; 5 and back figure 8 
make 13, set it down. This plan is generally preferred when 
multiplying by numbers ranging between 12 and 20. 
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Exercise 5. 

(1.) 3215467 X 2, 3, 5, 7, 11, 13, 17, 19. 

(2.) 8451276 X 4, 5, 6, 7, 9, 11, 16, 17. 

(3.) 4815672 X 2, 3, 5, 6, 8, 12, 14, 16. 

(4.) 1842765 X 3, 5, 7, 9, 11, 13, 15, 17. 

(5.) 8124675 X 4, 6, 8, 10, 12, 14, 16, 18. 

(6.) 3456789 x 13, 14, 15, 16, 17, 18, 19. 

(7.) 9182736 X 14, 15, 16, 17, 18, 19. 

(8.) 4561235 X 15, 16, 17, 18, 19. 

(9.) 2431589 X 16, 17, 18, 19. 
(10.) 7786923 x 18, 19. 
(11.) 1230456078904 x 17, 18, 19. 
(12.) 9080706543201 x 17, 18, 19. 
(13.) 347257895468 x 16, 17, 19. 
(14.) 2963587654321 x 13, 17, 19. 
(15.) 21133667788995 x 13, 17, 19. 

KULE VI. 

To multiply by any number exceeding 20. 

1°. Place the quantities as in the preceding rule. 

2^. Multiply by the unit figure as already directed ; then 
multiply the upper line by the tens digit, being careful to 
place the first figure of the product vertically under the multi- 
plier in use for the time being ; proceed to the hundred digit 
and employ it in the same way, and so on with any and all 
other figures of the multiplier. 

3°. Add up the results for the final product. 

lUiutrative Example—Multiply 54321 by 1234. 

54321 
1234 



217284 = 4 times top line. 
162963 = 30 
108642 = 200 
54321 = 1000 



» 


}f 


1) 


91 


JJ 


» 



67032114 = 1234 „ 



V 



(The example needs no explanation.) 



H 



56 



INTEORAL ARITHMBTIC. 



Exeroise 6. 



(1. 

(2. 
(3. 
(4. 
(5. 
(6. 
(7. 
(8. 

(9. 
(10. 

(11. 
(12. 
(13. 
(14. 
(15. 
(16. 
(IT. 
(18. 
(19. 
(20. 
(21. 
(22. 
(23. 



24683 X 87, 261, 783. 
12345 X 93, 279, 837. 
23456 X 65, 195, 585. 
34567 X 58, 232, 928. 
45768 X 47, 188, 752. 
28357 X 59, 236, 944. 
98675 X 67, 268, 1072. 
83963x73, 292, 1168. 
74525 X 82, 328, 1312. 
95969 X 98, 588, 3528. 
88776 X 101, 606, 3636. 
66554x111, 666, 3996. 
47658 X 133, 798, 4788. 
91325 X 126, 756, 4536. 
26857x118, 708,4248. 
59730215 X 7016. 
64132708 X 516. 
71523097 X 402607. 
467259873 x 397506. 
82653 X 19800. 
59872 X 47930. 
2895 X 35700. 
85762 X 3109. 



(24. 
(25. 
(26. 
(27. 
(28. 
(29. 
(30. 
(31. 
(32, 
(38. 
(34. 
(35. 
(86. 
(37. 
(38. 
(39. 
(40. 
(41. 
(42. 
(43. 
(44. 
(45. 



98600 X 9070. 
3003 X 79000. 
420597 X 639. 
2035674 X 396. 
17943 X 5079. 
1009087 X 600543. 
59500198 X 5042. 
30030000 X 400080. 
602000208 X 900007. 
147297 X 6789. 
100100010 X 5005. 
5009 X 410. 
740162 X 305607. 
804106 X 47903. 
1863 X 365 X 24. 
18603 X 365. 
1863 X 3650. 
129847 X 468. 
37800 X 7950. 
2468 X 3057. 
3764 X 2087. 
537152 X 763. 



RuLK VII. 

To multiply by means of factors. 

1^ Multiply the multiplicand by any one of the factoi 
composing the multiplier. 

2°. Multiply the product thus obtained by any other one < 
the factors, and this result by a third factor if there be { 
many. 

3°. The last product is the required multiple. 

Illttstrative Example. — Multiply 198463 by 168. 

198463 



We may here use either the factors 12 and 
14; 3, 7 and 8 ; 2, 7 and 12; or 6, 7 and 4. We 
will take the last. 

(No explanation is necessary.) 



1389241 
6 

833544(> 
4 



33341784 
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Elxercise 7. — Factobial Multiplication. 

(1.) 9182776 X 22, 24, 26, 28, 33, 39, 49. 
(2.) 5432184 X 27, 57, 77, 45, 56, 66, 96. 
(3.) 7015834 X 42, 44, 48, 81, 84, 88, 99. 
(4.) 2108605 X 108, 121, 132, 144, 156, 168, 198. 
(5.) 3507953 X 234, 294, 162, 342, 462, 336, 396. 
(6.) 1234667 X 672, 304, 336, 667, 588, 616, 1344. 
(7.) 9876543x693, 766, 847, 924, 1008, 1092, 1176. 
(8.) 2819378 X 702, 882, 486, 1026, 1386, 1188, 1458. 
(9.) 5577009 X 2016, 912, 1701, 1764, 1848, 3696, 3648. 
(10.) 3915282 X 2079, 2268, 2541, 2772, 3024, 3276, 3528. 

KuLB YIII. — Contracjtion. 

To multiply by a number the figures of which are multiples 
one of the other. 

1°. Multiply by one of the measures in the multiplier. 

2°. Multiply the product by the number indicated in the 
multiple of the first multiplier. 

3°. Proceed thus nntil all the figures of the multiplier have 
been employed, and add the results for the required general 
product, always being careful to place the first figure of any 
given product under the extreme right-hand digit of the 
multiplier in use for the time being. 

lUuitrative jEa:awip?e«.— Multiply 364157 by 648192 and 
36875 by 84217. 

364157 
648192 

2913256000 = 8 x 1000 = 8000 times. 
233060480000 = 8 x 8 x 10000 = 640000 times. 
69918144 = 3x64= 192 times. 

236043654144 = 648192 times. 



36875 
84217 



258125 = 7 times. 
774375 = 30 X 7 = 210 times. 
3097500 = 400 X 210 = 84000 times. 

3105501875 = 84217 times. 
fThe examples are self-explanatory.) 
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Exercise 8. — Contraction No. 1. 

(1.) 3157824 X 1684, 96164, 567819, 121441728. 
(2.) 2468975 X 2793, 105355, 49756, 11521296. 
(3.) 9876543 x 48126, 216726, 42684, 12969108. 
(4.) 2345678 x 63217, 105217, 568392, 8647212. 
(5.) 6472839 x 96248, 96328, 872504, 121321584. 
Each in three lines of figures. 

KULE IX. 

To multiply by a number consisting of unity in all places 
except the first, as 11115. 

1°. Place the multiplier as in ordinary multiplication, multi- 
ply by the unit figure, and add in, at each multiplication, as 
many back figures as there are " ones " in the multiplier. 

2"^. When the last digit of the multiplicand has been used 
imagine ciphers to be prefixed — as many ciphers as there are 
"ones" — and add the back figures until these ciphei-s are ex- 
hausted. 

Illustrative Example. — Multiply 361572 by 1113. 

The work is given below in the briefest ! i if 

form:— 1115 

o o « * •* J 402429636 
3x2 = 6, put it down. 

3 X 7 + 2 = 23 carry 2:3x5 + 2 + 2 + 7 = 26 carry 2:3x1 + 

2 + 2 + 7 + 5 = 19 carry 1:3x6+1+7 + 5 + 1= 32 carry 3 : 

3 X 3 + 3 + 5 + 1 +"6 = 24 carry2:3x + 2 + 1 + 6 + 3=T2carryl: 
3x0+1 + 6 + 3=10 carry 1 : 3x0+1 + 3 = 4, put it down. 

Exercise 9. — Contraction No. 2. 

(1.) 314567 X 115, 113, 1119, 11118. 
(2.) 416753 X 117, 118, 1118, 11117. 
(3.) 147635 X 116, 117, 1117, 11116. 
(4.) 741536 X 119, 116, 1116, 11115. 
(5.) 635147 X 118, 115, 1114, 11114. 

Each in one line. 
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Rule X. 

To multiply by a number compoeed entirely of the digit 
nine or almost entirely of nines. 

1°. If the multiplier be composed altogether of nines, affix 
as many ciphers to the number as there are nines in the 
multiplier, and find the difference between this result and the 
original multiplicand. 

2°. If the unit or ten digit of the multiplier be other than 
nine, affix ciphers as before, and, multiplying the original 
multiplicand by the requisite number, find the difference as in 
case 1°. 

Illustrative Examples.— M.\x\iv^\y 54321 by 99999 and 12345 
by 997. 

5432100000 = 100000 times. 12345000 = 1000 times. 
54321 = 1 „ 37035 = 3 „ 

5432045679= 99999 „ 12307965= 997 „ 



Exercise 10. — Contraction No. 3. 

(1.) 314562 X 99, 997, 9998, 99995. 
(2.) 567231 X 9, 98, 993, 9989. 
(3.) 219873 X 995, 991, 9988. 
(4.) 675432 X 99, 995, 9998, 99987. 
(6.) 981347 X 9, 98, 992, 9991. 
(6.) 825968 X 997, 99988, 9999985. 

Rule XI. 

To multiply by 11 in the easiest way. 

1°. Add the preceding figure to every digit, carrying as in 
ordinary addition. 
lUmrative Example,— Multiply 87654321 by 11. 

Bring down 1 : then 1 + 2 = 3, set it down : 87654321 

2+3=5 down : 3 + 4 = 7 down : i^ 

4?5 = 9 down : 5 + 6=11, down 1 and ^^^'^^'^\ 
carry 1: 

1 + 6 + 7 = 14, down 4 and carry 1:1 + 7 + 8 = 16, down 6 and 
carry 1 : 1 + 8 = 9, set it down. 
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Exercise 11. — Contraction No. 4. 



(1.) 876543219x11. 
C2.) 785634912 x 11. 
(8.) 678345921 x 11. 
(4.) 56789123x11. 
(5.) 32198765x11. 
(6.) 23917856x11. 
(7.) 93287143x11. 



(8.) 37692145863x11 
(9.) 73961254368x11 
(10.) 67312985436x11 
(11.) 13765892634x11 
(12.) 46329856731x11 
(13.) 64238965137x11 
(14.) 24698315634x11 



Rule XIT. 

To multiply by any number between 20 and 30. 

1°. Multiply by tiie unit figure of the multiplier as in 
Bule IX. and add double the last figure of the multiplicand 
used to each product as it is obtained. 

Illustrative Example. — Multiply 5478231 by 26. 

Explanation of process : 

6 x 1 = 6 down: 6 x 3 + (2 x 1) = 20, downO 5478231 

and carry 2. 26 

6 X 2 + 2 + (2 X 3) = 20, and so on to 6 x 5 + 4 142434006 
(carried) + (2x4) = 42, down 2 and carry 4. -— — ^= 

Lastly, 6x0 + 4 (carried) + (2 x 5) = 14, put it down. 

Note. — This contraction may be extended to numbers be- 
tween 30 and 40, even up to 50, 60, or 70, when the student 
will require to add 3 times, 4, 5, 6, or 7 times the back figure. 



Exercise 12. — Oontbaction No. 5. 



(1.) 911822733^ 
(2.) 456789012 
(8.) 39876543 
(4.) 293847561 1 
(6.) 668877559 / 
(6.) 767868969 
(7.) 323535737 
(8.) 648759S61J 



'21. 
22. 
23. 

24. 
25. 
26. 
27. 

28. 
.29. 



By the shoi-t method of 
doubling the last figure 
usedy&a, by Oon traction 5. 
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SIMPLE DIVISION. 

Division is the method of finding how often one number or 
quantity (called the Divisor) is contained in another number 
or quantity (called the Dividend). The result is called the 
Quotient. 

Rule XIII. 

To divide by a number not greater than 20. 

1°. Place the divisor to the left of the dividend, under which 
draw a line. See how often the divisor is contained in the first 
left-hand figure (or first two or three left-hand figures) of the 
dividend, and put it down under that figure (or under the 
aeeond or third figure according as two or three figures have 
been used). 

2^. Carry any overplus and prefix it mentally to the next 
figure of the dividend, and proceed with the division of the 
number thus formed as in case 1°, carrying the excess as before. 
Bepeat the process to the end of the line, where set down also 
the last overplus (if any). 

TVmtrative JE'jramofe.— Divide 112345678 by 12. 

The operation is thus : 

12 is not contained in 1 nor in 11, but it is contained 9 times 
(set it down under the third figure as ■la\^^aoAra*^Q 
it was used) in 112 with 4 over: 4 l^ ;ll-^'34jb78 
prefixed to 3 makes 43, in which 12 is 9362139 - 10 

contained 3 times (down) and 7 over : 

prefix 7 to 4 and 12 in 74 is 6 times (down) and 2 over. Thus 
go on to the last figure 8 to which is prefixed 11 (number 
carried), 12 in 118 is 9 times (down) and 10 over, which is 
^ set down on the outside as the overplus. 

Exercise 13. 



(1.) 86324571^2,3,4. 
(2.) 68235417-^3, 4, 5. 
(3.) 28617453^4,5,6. 
(4.) 82164735^6,7,8. 
(5.) 53746128^-7,8, 9. 
(«.) 73582164-=-8, 9, 11. 



a) 46123785 -f- 9, 11, 12. 

(8.) 32164578-^11, 12, 13. 

(9.) 23618754^12, 13, 14. 
(10.) 16325748-4-13, 14, 15. 
01.) 116396280-4-3, 4, 5, 6, 7. 
(12.) 232792560-7-4, 5, 6, 7, 8. 



/ 
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(13.) 349188840^5, 6, 7, 8, 9. 
(14.) 465585120-^6, 7, 8, 9, 11. 
(15.) 931170240-^-7, 8, 9, 11, 13. 
(16.) 7449361920-7-8, 9, 11, 13, 14. 
(17.) 29797447680^9, 11, 13, 14, 15. 
(18.) 3724680960-7-11,13,14,16,17. 
(19.) 14898723840^13, 14, 15, 17, 18. 
(20.) 1862340480^14,15,17,18,19. 

(21.) 5587021440-4-2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 

15, 16, 17, 18, 19. 

Rule XIV. 

To divide by Factors. 

1°. Divide by either or any one of the factors and the result 
by a second factor, the second result by a third factor (if so 
many), and so on until all the factors have been used. 

2°. To get the surplus or overplus, after the first division, 
multiply each overplus as it is obtained, by every preceding 
divisor save its own, and add the preceding overplus (if any) 
to the product. 

Illustrative Example, — Divide 5130656 by 420, using 3, 4, 
7, 5. 

First overplus being 2 is so set ^ 
down. 

Second overplus is 2 also, and ^ 
real overplus = 2 x 3 -i- 2 = ,8 (set 7 
down). 5 61079-20 

Third overplus is 1, and real 12215 — 356 

third overplus = 1x4x3 + 8 = 20 ---1—--^----= 

(set down). 

Fourth overplus is 4, and real overplus = 4x7x4x3 + 20 
= 356 (set down). 

Sxercise 14. — Factorial Division. 

(I.) 191817161514-f-2, 2, 2; 3, 3, 3; 4, 4, 4. 

(2.) 292827262524^5, 5; 6, 6; 2, 2, 2, 2; 3, 3, 3, 3. 

(3.) 393837363534^-4, 4, 4, 4; 5, 5, 5, 5; 6, 6, 6, 6. 

(4.) 494847464544 -f- 7, 7, 7; 8, 8, 8; 9, 9, 9. 

(5.) 595857565554-- 2, 3, 4, 5, 6; 3, 4, 5, 6, 7. 

(6.) 69686765646^5, 6, 7, 8; 9, 6, 2, 3; 4, 5, 6, 7. 



5130656 



1710218-2 



427554 - 8 
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(7.) 79787675747 -h 2, 3, 4, 5, 6, 7; 3, 4, 5, 6, 7, 8. 
(8.) 89878685848-5-9, 9, 9, 9, 9; 11, 11, 11, 11, 11. 
(9.) 91 929394959697 --2, 3, 4, 5, 6, 7, 8, 9, 11, 12. 
(10.) 81828384858687^2, 3, 4, 5, 6, 7, 8, 9, 11, 12. 

EULB XV. 

To divide by any number higher than 20. 

1°. Place the divisor to the left of the dividend and draw a 
vertical line between them, also a horizontal line below them. 

2°. Proceed to divide as in short division, placing the figure 
of the quotient under the divisor and writing the increment 
or overplus (obtained by complementary addition) under the 
vaiious figures being divided. 

3°. Bring down the next figure, draw a line under the new 
partial dividend, and proceed as before, repeating the process 
until all the figures of the dividend have been brought down. 

Illustrative Example, — Divide 1234567 by 151. 
The work is carried on as follows: 151 into 1 no times; 
into 12 no times; into 



123 no times; into 151 



1234567 



265_ 
1146 
897 



142 = Overplus. 



1234 8 times (set Ans. 8175 

down); then 8x1 = 8 

and 6 (down) are 14 

carry 1; 8x5 + 1=41 

and 2 (down) are 43 

carry 4; 8x 1 + 4 = 12 and are 12. 

Bring down 5 and draw line : Divisor is contained 1 time 
(down J: Then 1 and 4 (down) = 5; 5 and 1 (down) = 6; 1 and 1 
(down)=2; bring down 6 and draw line; it will go 7 times, 
set it down. 

Then 7x1 = 7 and 9 (down) = 16 carry 1 ; 

7 X 5 + 1 = 36 and 8 (down) = 44 carry 4; 

7x1+4 = 11 and = 11. Bring down 7, draw line, and the 
oext qnotient figure is 5. 

Then 5x1=5 and 2 (down) = 7; 

5 X 5 = 25 and 4 (down) = 29 carry 2; 
5x1 + 2 = 7 and 1 (down) = 8. 

Note. — For the first time (it is believed) is this system 

brought before the public and advocated as the best, the 

shortest, and the easiest method of performing Long Division. 

Once understood its beauty and brevity are fully appreciated, 

and to those who undertake the study of the science of 
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numbers as contained in the present treatise, no difficulty 
be experienced in completely mastering it. Indeed, it is 
more easily grasped by ttiose familiar with the prece< 
chapters, and who have worked from the very beginning, i 
is the tedious and ordinary Bule of Loug Division as genei 
taught. The princii)le of Incremental Addition is not ne 
them, and there is therefore nothing to interfere with an 
mediate apprehension of the whole rule. The ad van 
offered by this innovation in all subsequent processes cai 
fail to be perceived by the most casual reader, and wiU 
tainly be enjoyed by the persevering itudent. 



Bxeroise 15. 



(1.) 570021 --77. 

(2.) 62601-^250. 

(3.) 10897080^120. 

(4.) 2239605 -=-31 7. 

(5.) 537152^763. 

(6.) 774656 -r- 256. 

(7.) 795495 -f- 293. 

(8.) 491238-^827. 

(9.) 275487 --736. 
(10.) 732540408423 -=- 273. 
(11.) 973021546019-^397. 
(12.) 99998001-^-9999. 
(13.) 539216473-^479. 
(14.) 348753392^-688. 
(16.) 337103025 -- 861. 
(16.) 34024375 --4375. 



(17.) 501000500-^-3850. 
(18.) 10814220 --876. 
(19.) 2490201 -- 4089. 
(20.) 3452164 -f- 1858. 
(21.) 6332114--1234. 
(22.) 5332114-^4321. 
(23.) 4682135 -^ 1946. 
(24.) 56831974 --3278. 
(25.) 16122344--536. 
(26.) 15580656 --6552. 
(27.) 1 9094867 -- 4009. 
(28.) 7855568 -f- 41 73. 
(29.) 12345678^1234. 
(30.) 87654321 --8765. 
(31.) 514488703-^-567. 



Rule XVI. 
To divide by 5. 

1°. Double the dividend and take half the unit figure 
overplus. 

Illustrative Example. — Divide 8123457 by 5. 

Explanation : — 

By doubling and cutting off 
the right-hand figure we take 
one-tenth of twice the divi- 
dend, and by taking half the 



8123457 
2 

1624691(4) 2 overplus. 



unit £gare cut off we obtain the real overplus. 
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Exercise 16. 



(1.) 123456789^ 
(2.) 214365987 
(3.) 412563798 
(4.) 897365214 
(5.) 893756124J 



•^5. 



(6) 1102203304405^ 
(7.) 9088007060054 
(8.) 9182007765432 
(9.) 7231486246519 
(10.) 837363534321 J 



-^5. 



Rule XVII. 



To divide any u umber by 25. 

1°. Multiply the dividend by 4, and take one-fourth of the 
last 2 right-hand figures for the true overplus. 

Illustrative Example. — Divide 8125674 by 25. 

Explanation:— 8125674 

25 is one-fourth of 100. 4 

See Rule XVI. for principle. 325026(96) 24 true overplus. 



(1) 315721489^ 
(2.) 137512948 
(3.) 731215894 y 
U.) 172541983 
(5.) 572138941 j 



Exercise 17. 

(6.) 987654321^ 
(7.) 896745123 
-4-25. (8.) 789123456 V 

(9.) 871932654 
(10.) 1 78239465 j 

KULE XVIII. 



--25. 



To divide any number by 125. 
l^ Multiply the dividend by 8. 

2^. Take an eighth of the 3 right-hand figures for the 
overplog. The other figures to the left form the quotient. 

lUustrative Example.— T>iyide 361452 by 125. 

361452 
(The working is self-explanatory.) 8 

See Rule XVI. for principle. 2891(616) 

Ans. is 2891 & 77 overplus. 



Exercise 18. 



(1.) 9988776655^ 

(2.) 9897878643 

(3.) 3468972314 \ -- 125. 

(4.) 8643413279 

(5.) 5163246814 

) 






(6.) 12398765432n 
(7.) 462572183645 
(8.) 5264381 27546 V -?- 125. 
(9.) 654721834627 
(10.) 12746572643 j 

1. 



( 
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Rule XTX. 

To divide by 35, 45, &c., up to 95. 

1°. Multiply the dividend by 2, divide by twice the divisor, 
and halve the excess for the true overplus. 

Illustrative Example, — Divide 514372 by 55. 

514372 
2 



H(S|) 102874(4) 



9352-12 Ans. 



Exercise 19. 



(L) 123456789 -35. 
(2.) 214365978^45. 
(3.) 326549871-^55. 
(4.) 312654897-4-65. 
(5.) 432198765 -=- 75. 



(6.) 413297856 -=-85. 
^7.) 658792314 -i- 95. 
(8.) 567829413-^-45,85. 
(9.) 856297431-^65,95. 
(10.) 785641923-^75, 55. 



Rule XX. 

To divide by a divisor made up of nines only. 

1°. Divide the number by 1 with as many ciphers annexed 
as there are nines in the divisor. 

2^ Divide the quotient thus obtained by the same number^ 
and continue the division as long as possible. 

3°. Add all these quotients and the dividend together 
well as the overpluses. Add also to the sum of the ove'rpluse^^ 
whatever has been carried from their sum to the quotientaa.. 
This will give the true overplus. 

Illmtralive Example.— DividiQ 123456789876 by 9999. 

Explanation : — As there are 4 nines 
in the divisor we divide the given 
number by 10000, drawing a vertical 
line to separate the quotients from 
the overpluses. In adding, 1 is car- 
ried from sum of overpluses to the 
sum of the quotients, we therefore 
increase the sum of the overpluses 
by that number. 



Over- 
pluses. 

12345678 ' 9876 

1234 I 5678" 

I 1234. 

A ns. 12 346913 , 678& 

I 1 

True overplus 678^ 



} 
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Exercise 20. 



(1.) 9807605403201 



\ 



(2.) 9087065043020 
(3.) 9870065400302 
(4.) 9080706050403 
(5.) 2030450670809 
(6.) 5700630089002 
C7.) 3504672140057 
<8.) 8903210004562 ) 
(9.) 5140037800625 
no.) 7500840096384 
(11.) 2357858392461 
(12.) 625841524379 
(13.) 61894583214 
(14.) 655444333221 
(15.) 448899666777 J 



/999. 

9999. 

99999. 

999999. 
^9999999. 



KULE XXI. 

To divide by 75, 175, 225, or 275. 

1°. Multiply the dividend by 4 and divide by 300, 700, 900, 
1100, taking one-fourth of the excess for the true over- 
is. 

lUustrative Bjcamples.— Divide 4567654 by 75, 175, 225, 
id 275. 



4567654 
4 

^^ 182706(16) 

60902 - 4 



4567654 
4 



4567654 
4 



7(S|(S|) 182706(16) 9(S|(S|) 182706(16) 



26100-154 



20300-154 



4567654 
4 



llW^fi2706(16) 



1^609-179 



(No explanation is necessary.) 
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Exercise 21. 



(1.) 1020304050607 
(2.) 2014036050706, 
(3.) 302503060425 
(4.) 632157892468 
(5.) 543219876543 
(6.) 987654321234 



■4-75, 175, 225, 275. 



CONTRACTED MULTIPLICATION. 

Rule XXII. 

To multiply any number by 5. 

1°. Add a cipher to the multiplicand and divide by 2. 

RltLstrative Example. — Multiply 8319624 by 5. 
(Explanation unnecessary.) ^ 



Exercise 22. 



(1.) 213546879 
(2.) 53129786 
(3.) 35217968 
(4.) 12538697 
(6.) 68792153 
(t>.) 86971235, 



X 5. 



(7.) 918273645 

(8.) 218954637 

(9.) 129845736 

(10.) 637592148 

(11.) 573684129 

(12.) 756348921 



x5. 



Rule XXIII. 

To multiply any number by 25. 

1°. Add two ciphers to the multiplicand and divide by 4 

Illustrative Example, — Multiply 78912345 by 25. 

4)7 8912345(K ) 
1972808625 



Exercise 23. 



(1.) 98765432P 
(2.) 896712345 
(3.) 698217543 
(4.) 962834715 
(5.) 517438296 



x25. 



/ 



(6.) 830165081 
(7.) 752103297 
(8.) 530247908 
(9.) 621032641 
(10.) 105430625J 



x25. 
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Rule XXIV. 

To multiply auy number by 35, 45, 55, &c. 
1°. Multiply by twice the multiplier and take half the 
product. 

lUtistrative Example. — Multiply 841562 by 35, 45, and 55. 



841562 
70 

2)58909340 

29454670 



841562 
90 

2)75740580 

37870290 



841562 
110 



2 )92571820 
46285910 



(1.) 88776655 
(2.) 78912345 
(3.) 21457894 



Y X 



Exercise 24. 

35. (4.) 123456789^ 

45. (5.) 321987654 \ x 

55. (6.) 789123456 




EULE XXV. 

To multiply any number by 75. 

1°. Affix two ciphers to the multiplicand, divide this num- 
ber by 4, and find the difference between the two quantities 
by incremental addition. 

* 

Illustrative Example.— Multiply 136247 by 75. 



(Explanation unnecessary.) 



4)13624700 = 100 times. 
3406175= 25 



10218525= 75 



?> 



jj 



0.) 98765432n 
(2)8967123451 
(3.) 698217543 V x 75. 
a) 962834715 
(5.) 517438296; 



Exercise 25. 

(«.) 8301650811 
(7.) 752103297 
(8.) 530247908 
(9.) 621032541 
(10.) 105430625 J 



X /i). 



KiTLE XXVI. 

To mnltiply any number by 125. 

1 . AflSx three ciphers to the multiplicand and divide 

lya 
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Illustrative Example, — Multiply 9876543 by 125. 

8 )9876543000 
(125 is one-eighth of 1000.) 1234567875 



Exercise 26. 

(1.) 88776655^ 

(2.) 78912345 y x 125. 



(3.) 32198765 



(4.) 123987564^ 

(5.) 893214657 \ x 125. 

(6.) 75641 2398 J 



BULE XXVII. 



To multiply any number by 375. 

1°. Multiply first as in Rule XXVI. by 125, and mult 
the result by 3. 

Illustrative Example. — Multiply 841637 by 375. 

8 )841637000 

105204625 
(Reason for process is obvious.) 3 

315613875 



Exercise 27. 



(1.) 19283746^ 

(2.) 91827364 1x375. 

(.}.) 2819463"] 



(4.) 32560147^ 
(5.) 23651074 
(6.) 47630126^ 



x37 



Rule XXVIII, 

To multiply any number by 875. 

1°. Affix three ciphers to the multiplicand; divide t 
ber by 8, and find the difference oetween the t^ 
by incremental addition. 

Jlhistrative Example, — Multiply 51643 by 875. 

8) 51643000 = 1000 times. 
6455375 = 125 „ 

45187625= 875 „ 
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Exercise 28. 



(1.) 36715241 
(2.) 63174256 
(3.) 13624665 
(4.) 26315479 
(5.) 81456783 



x875. 



(6.) 1234567 

(7.) 7654321 

(8.) 3217654 

(9.) 4567123 

(10.) 6712345, 



x875. 



Rule XXIX. 



To multiply a number by any tridigit of the form 264, 
or 143, where the tens digit or figure equals the sum of the 
other two digits. 

1°. Multiply the quantity by the number formed by taking 
the unit digit and prefixing the hundred digit. 

2°. Bepeat this product under itself, only one place to the 
left, and add. 

Illustrative Example. — Multiply 415206 by 154. 



(The work explains itself.) 



415206 
154 

5812884= 14 times. 
5812884 =140 



63941724=154 



j> 



» 



(1.) 756341 
(2.) 573614 
(3.) 375416 
(4.) 614573 
(5.) 165437 J 



{121. 
132. 
143. 
275. 



Exercise 29. 

(6.) 543219^1 
(7.) 452391 
(8.) 254193 
(9.) 391452 
(10.) 934125; 



> X 




Rule XXX. 

To multiply a number by 175. 

1°. Multiply by 700 and divide the product by 4. 

Illustrative Example.— M.xi\ti]p\y 859776 by 175. 



859776 
700 



(Explanation unnecessary.) 4) 601 843200 



150460800 
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Rule XXXI. 

To Diultiply a number by 275. 

r. Multiply by 1100 and divide by 4. 

Illustrative Example.— M-xxlti^ly 836975 by 275. 

836975 
1100 



4) 920672500 
230168125 



Exercises 30 cmd 31. 

(1.) 86543268 ^ f (6.) 998877665. 

(7.) 989876756. 
X 175 and 275 



(2.) 12345678 
(3.) 98765432 
(4.) 19876543 
(5.) 21987654>' 



(8.) 898967657. 
(9.) 68796598. 
^(10.) 78656989. 



PROOFS OF DIVISIBILITY. 

It is of the highest importance that students should be able 
to see at a glance whether any number is divisible without 
remainder by any of the numbers 2, 3, 4, 5, 6, 8, 9, 11, or 12 
(of course if a number euds in it is divisible by 10). The 
following proofs are easily remembered, and the learner 
should be frequently exercised in the practice of discovering 
such factors by inspection, as expertness in this work will be 
a valuable acquisition in all fractional processes. 

Rule XXXII. 

To ascertain whether a number is divisible by 2, 3, 4, 5, 6, 
8, 9, 10, 11, or 12. 

1°. A number is divisible by 2 if the unit figure be even 
or ; by 3 if the sura of its digits is divisible by 3 ; by 4 if 
the last two figures be divisible by 4 ; by 5 if the unit figure 
be or 5; by 6 if divisible by 2 and 3; by 8 if the last 3 figures 
are divisible by 8; by 9 if the sum of its digits is divisible by 9; 
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by 10 if the unit figure be 0; by 11 if the sums of its alternate 
digits are equal, or if they differ by any multiple of 11; by 12 
if divisible by 3 and 4. 

Illustrative Example. — Determine whether 7920 be divisible 
by 2, 3, 4, 5, 6, 8, 9, 10, 11, or 12. 

It is divisible by 2 because unit figure is 0. 

„ 3 „ sum of its digits 7, 9, 2, is divis- 
ible by 3. 
20 is divisible by 4. 
unit figure is 0. 
divisible by 2 and 3. 
920 is divisible by 8. 
(7 + 9 + 2 + 0) or sum of digits is 

divisible by 9. 
unit figure is 0. 

(7 + 2) = (9 + 0) sums of alternate 
digits being equal. 
„ j> 12 „ divisible by 3 and 4. 

y^ote, — 1. Every prime number must have its unit figure 
1, 3, 7, or 9. 

2. Every square number must have its last significant figure 

I, 4, 5, 6, or 9. 

3. Any prime number save 2 and 5 is a measure of as many 
niues (less 1) as indicated by the number. 

4. Any prime number save 2, 3, and 5 is a measure of as 
many ones (less 1) as indicated by the prime itself. 

5. Every number of 4 figures of the form 8008 {i.e. having 
the extreme digits the same and the interior digits ciphers) is 
divisible by 7, 11, and 13. 

Exercise 32. 

I. Determine by which of the numbers 2, 3, 4, 5, 6, 8, 9, 10, 

II, or 12 each of the following is divisible. 



?» 


>» 


4 


91 


5> 


79 


5 


19 


» 


J> 


6 


)> 


J» 


J> 


8 


» 


99 


99 


9 


>5 


99 


99 


10 


91 


99 


>J 


11 


11 



(1.) 


4536. 


(9.) 


5488. 


(17.) 


6655. 


(2.) 


4608. 


(10.) 


5544. 


(18.) 


6776. 


<3.) 


4704. 


(11.) 


5625. 


(19.) 


6804. 


(i.) 


4725. 


(12.) 


5632. 


(20.) 


6860. 


(ft.) 


4752. 


(13.) 


5775. 


(21.) 


6875. 


(«.) 


4802. 


(14.) 


5808. 


(22.) 


6912. 


(7.) 


4851. 


(15.) 


5832. 


(23.) 


7623. 


(8.) 


4928. 


(16.) 


5929. 


(24.) 


7875. 
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(25.) 


8019. 


(30.) 


9261. 


(35.) 


6237. 


(26.) 


8085. 


(31.) 


9317. 


(36.) 


5103. 


(27.) 


8505. 


(32.) 


9801. 


(37.) 


3993. 


(28.) 


8575. 


(33.) 


7203. 


(38.) 


3969. 


(29.) 


9075. 


(34.) 


6561. 


(39.) 
(40.) 


3773. 
3267. 


Kesolve into their 


prime 


) factors: — 






(1.) 


3125. 


(11.) 


7128. 


(21.) 


9856. 


(2.) 


3234. 


(12.) 


6125. 


(22.) 


9702. 


(3.) 


3375. 


(13.) 


5103. 


(23.) 


8748. 


(4.) 


4032. 


(14.) 


4116. 


(24.) 


7776. 


(5.) 


5082. 


(15.) 


3993. 


(25.) 


6776. 


(6.) 


6048. 


(16.) 


4928. 


(26.) 


5775. 


(7.) 


7056. 


(17.) 


5929. 


(27.) 


4752. 


(8.) 


8019. 


(18.) 


6912. 


(28.) 


3773. 


(9.) 


9072. 


(19.) 


7986. 


(29.) 


2772. 


(10.) 


8192. 


(20.) 


8748. 


(30.) 


9801. 



REDUCTION. 

Reduction is the method which enables us to express a mi^ 
or compound quantity of several denominations in terms of i 
one required denomination, and conversely. It may be divi( 
into Simple Reduction — (Ascending or Descending), and Cc 
plex — (Ascending and Descending). Simple Reduction o 
will be investigated at this stage, as the consideration of Cc 
plex Reduction is more profitably taken up when the subj 
of Fractions has been studied. 



Rule XXXIII. 

To represent a mixed or compound quantity of several 
nominations in terms of any one required denominat 
(Descending Reduction). 

1°. Multiply the number of the highest denomination in 
given quantity by that number of tbe next lower denomi 
tion which makes one of the highest denomination, adding 
to the product any units of the lower denomination th 
may be in the quantity. 

^^. Multiply this result by the number of the next Ioa 
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deDomination, which makes one of the denomination just ob- 
tained, adding in as before. Proceed in this manner until the 
lowest or required denomination is obtained. 

Illustrative Examples, — (1.) Eeduce ^£1987, lis. lOjc?. to 
farthings. 

£ 8. d. 
1987 17 10| 
20 



39757 = number of shillings in ^£1987, 17 s. Od. 
12 



477094 = number of pence in X1987, 17«. lOo?. 
4 



1908379 = number of farthings in ^£1987, 17«. 10|c?. 

Or more briefly thus, without entering the multipliers. 

£ 8. d. 
1987 17 10| 

39757 



477094 
1908379 

(2.) Eeduce 3 tons 18 cwts. 2 qrs. 21 lbs. to lbs. 

tons. cwts. qrs. lbs. 
3 18 2 21 
20 



78 = number of cwts. in 3 tons 18 cwts. 
4 



314 = number of qrs. in 3 tons 18 cwts. 2 qrs. 
4^ 



1256>4x7 = 28. 

8813 = number of lbs. in 3 tons 18 cwts. 2 qrs. 21 lbs. 

The multipliers are generally employed written, but it will be 
much preferable for the scholar at the earliest possible moment 
to discard their written use and employ them mentally. 

Any one having worked through the preceding exaraplerj 
should be fully competent to dispense with written multi- 
pliers. 
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Exercise 33. 

Eeduce: — 

(1.) £36, 3«. 4ifl?. to halfpence. 

(2.) £92, 11*. Sd. to farthings. 

(3.) £201, 15«. 4^d. to halfpence. 

(4.) £819, 14s. 3jid. to farthings. 

(5.) £3, lis, 6d. „ 

<6.) £147, I7s. e^d. „ 

<7.) £109, Us. 10^. „ 

<8.) £553,0*. lUd. „ 

(9.) £807, 19«. ejrf. ., 

(10.) £459, Ss. 3|fl?. „ 

<ii.) £8013, 6«. lOd. to iiwopences. 
(12.) £999, ISs. 9d. to threepences. 
(13.) £1414, I4s, Ad. to fourpences. 
<14.) £932, Vis. 6d. to sixpences. 
(15.) £1507, \2s. 6d. to half-crowns. 
(16.) 13 yds. 7 ft. 19 in. to square inches. 
(17.) 1 week to seconds. 
(18.) 20 tons 15 cwts. 1 oz. to ounces. 
(19.) 1 lb. 2 oz. 4 drs. 2 scr. 7 grs. to grains. 
(20.) 3 weeks 6 days 10 hrs. 13 sec. to seconds. 
(21.) 6 weeks 2 days 18 hrs. 15 inin. 19 sec. to seconds. 
(22.) 100 years to seconds. 
<23.) 5 cwts. 3 qrs. 17 lbs. 10 oz. to ounces. 
(24.) 3 yds. 3 nls. 1^ in. to inches. 
(25.) 2 miles 6 fur. 4 yds. to feet. 
(26.) 5 lbs. 3 oz. 1 scr. to grains. 
(27.) 1 cu. yd. 24 cu. ft. 760 cu. in. to cubic inches. 
(28.) 1 cwt. 1 qr. 2 lbs. 11 -J oz. to grains (Troy). 
(29.) 3 roods 5 poles 23 yds. 6 ft. 108 in. to inches. 
<30.) 75 ac. 2 roods 32 poles to yards. 
(31.) 1 solar year to seconds. 
<32.) 1 leap year to seconds. 
<33.) 35 days 8 hrs. 48 niin. 29 sec. to seconds. 
<34.) 42 weeks 8 hrs. 15 min. 5 sec. to seconds. 
(35.) 14 lbs. 11 oz. 11 grs. to grains. 
(36.) 11 miles 6 poles 4 yds. to feet. 
(37.) 375 cwts. 2 qrs. 27 lbs. to ounces. 
(38.) £527, I6s. 8^d. to farthings. 
(39.) 47 cwts. 1 qr. 16 lbs. 2 oz. to drams. 
(40.) 13 lbs. 7 oz. 16 grs. to grains. 
{41.) £9, 19s. 10|c/. to farthings. 
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(42.) 54 cwts. 3 qrs. 18 lbs. 14 oz. to drams. 

(43.) 17 lbs. 6 oz. 12 dwts. 7 grs. to grains. 

(44.) 18 miles 6 fur. 12 poles 2 yds. to feet. 

(45.) 496 sq. yds. 2 sq. ft. to inches. 

(46.) 13 yds. 7 ft. 19 in. to square inches. 

(47.) 3 weeks 4 days 5 hrs. 54 min. to seconds. 

(4S.) 2 miles 1 fur. 12 poles 1 ft. 8 in. to inches. 

(49.) 15 lbs. 10 oz. 14 grs. to grains (Troy). 

(50.) 17 lbs. 3 oz. 7 dwts. to grains. 

(51.) 3 ac. 20 roods 12 sq. yds. 7 ft. to square feet. 

(52.) 34 lbs. 10 oz. 12 dwts. 16 gi-s. to grains. 

(53.) 159 quarters of corn to quarts. 

(54.) 42 miles 3 fur. 23 poles 3 yds. to inches. 

(55.) 13 miles 5 fur. 9 poles 3 yds. to inches. 

(56.) 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to ounces. 

(57.) 1 ton 4 cwts. 3 qrs. 2 lbs. 3 oz. to ounces. 

(5S.) 3 tons 9 cwts. 2 qrs. 4 lbs. 6 oz. to ounces. 

(59.) 12 miles 5 fur. 13 poles to inches. 

(60.) 18 tons 17 cwts. 2 qrs. 1 lb. to pounds. 

(61.) 42 cwts. 3 qrs. 17 lbs. 6 oz. to ounces. 

(62.) 15 miles 2 fur. 36 poles 2 yds. to feet. 

(63.) 15 guineas to farthings. 

(64.) 18 miles 5 fur. 30 poles 2 yds. 2 ft. to inches. 



EuLE XXXIV. 

To reduce cwts., qrs., and lbs. to lbs. in the shortest possible 
^'ay. 

1*^. Put down the number of cwts. with two ciphers an- 
lexed. 

2°. Add to this result twelve times the number of cwts., 
ncreased by the number of lbs. in the qrs. and lbs. of the 
riven quantity, and the sum will be the required number 
>f lbs. 

Illustrative Example. — Reduce 2 tons 10 cwts. 3 qrs. 16 lbs. 
JO lbs. 

The question is 50 cwts. 3 qrs. 16 lbs. 3 qrs. 16 lbs. = 100 lbs. 

5000 
700 

5700 
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Exercise 34. 

Beduce the following quantities to lbs. by the contracted 
rule: — 



(I.) 2cwts.3qrs. 6 lbs. 

2 „ 14 

1 „ 21 

„ 25 

2 „ 23 

3 „ 22 

1 „ 20 

2 „ 19 

3 „ 18 
3 „ 17 



(2.) 
(3.) 
(4.) 
(5.) 
(6.) 
(7.) 
(8.) 
(9.) 
(10.) 



3 

4 
5 
6 
7 
8 
9 
10 
11 






» 






» 






» 



» 



» 



» 



(11.) 213cwts.3 qrs. 5 lbs. 

(12.) 25 „ 2 „ 16 

(13.) 73 „ 3 

(14.) 841 „ 2 

(15.) 96 „ 1 

(16.) 2 tons 15cwts.3qrS. 16 lbs. 

(17.) 5 „ 16 „ 2 „ 18 

(18.) 7 „ 4 „ 1 „ 20 

(19.) 9 „ 3 „ „ 25 

(20.) 11 „ 19 „ „ 27 






15 

10 

9 









» 



n 



» 



ft 



)9 



EuLB XXXV. 

To express any number of a given denomination in terms of 
a higher denomination (Ascending Reduction). 

1°. Divide the given quantity by that number of the given 
denomination which expresses one of the next higher denomi- 
nation; repeat this process on the quotient just obtained, and 
80 on to the required denomination. 

Illustrative Example. — Reduce 12345678 farthings to pounds. 

4)12345678 



12)3 086419-^ 
20 )257201-7^ 
£12860- l-7i 



Exercise 35. 

O.) 4037 halfpence to pounds, &c. 

<2.) 91,200 guineas to pounds. 

(3.) 350,721,689 farthings to pounds. 

(4.) 157,813,246 

(5.) 918,273,645 

(6.) 818,283,848 

(7.) 9,897,969,594 

(8.) 325,147,867 

(9.) J, 400,320,081 



» 



» 



» 



» 



» 



>' 



>> 



»> 



» 



}} 



j> 
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(10.) 1,213,141,516 farthings to guiueas. 

(11.) 19,181,716,151 

(12.) 2,123,242,526 

(13.) 29,282,726,252 

(14.) 3,938,373,635 „ „ 

(15.) 90,000,0(X),(X)0 „ „ 

(16.) „ farthings to pounds. 

(17.) „ farthings to crowns. 

(18.) „ farthings to half-guineas. 

(19.) „ farthings to moidores. 

(20.) „ pence to moidores. 

(21.) „ pence to half-guineas. 

(22.) „ pence to crowns. 

(23.) „ pence to guineas. 

(24.) „ pence to pounds. 

(25.) „ Troy grains to pounds (Troy). 

(26.) „ Troy grains to pounds (Apoth.). 

(27.) „ Troy grains to tons (Avoir.). 

(28.) „ inches to furlongs. 

(29.) „ inches to miles. 

(30.) „ inches to leagues. 

<3i.) „ square inches to acres. 

<32.) „ square inches to square miles. 

<33.) 527,895 inches to poles (long). 

<34.) 483,850 cubic inches to yards. 

<35.) 9,367,875 inches to miles. 

(36.) 29,561,728 ounces (Avoir.) to tons, &c. 

(37.) 100,000,(XX) inches to miles. 

(38.) 80,307 ounces to cwts. 

(39.) 10,729 lbs. to tons. 

(40.) 11,495 square yards to acres. 

(41.) 7525 grains to lbs. (Troy). 

(42.) 1,000,000 grains of gold to lbs., &c. 

(43.) 2,350,080 grains to lbs. (Troy). 

(44.) 43,970 ounces to tons. 

(45.) 3,744,576 inches to miles. 

(46.) 36,000,000,000 lbs. to tons. 

(47.) „ ounces to tons. 



1 
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(48.) 


36,(X)0,000,(X)0 drams to toDs. 


(49.) 


9i 


seconds to days. 


(50.) 


» 


minutes to years (365 daycr). 


(51.) 


» 


cub. inches to cub. yards. 


(52.) 


» 


gills to loads. 


(53.) 


6,174,581,236 farthings to pounds. 


(54.) 


» 


Troy grains to pounds. 


(55.) 


» 


Apoth. grains to pounds. 


(56.) 


99 


drams to tons. 


(57.) 


99 


lbs. to packs (wool). 


(58.) 


» 


inches to ells (cloth). 


(59.) 


» 


inches to leagues. 


(60.) 


» 


square inches to square miles 


(61.) 


99 


gills to lasts (dry). 


(62.) 


» 


pints to barrels (ale). 


(63.) 


» 


seconds to years (365 days). 


(64.) 


» 


gills to tuns (wine). 


(66.) 


» 


farthings to guineas. 



COMPOUND ADDITION. 



Compound Addition is the method of finding one qua 
which is equal to two or more mixed or compound quan 
taken together. 

EuLE XXXVI. 

To find the sum of two or more mixed or compound quani 

1°. Place the quantities under each other, like denomina 
in the same column. 

2°. Find the sum of the right-hand column and divide 
as many of that denomination as make one of the next hi 

3°. Put down the excess (if any) under the column 
added and carry the quotient to the next column, which 
be added in the same way as the first. 

4*'. Proceed similarly with all the other columns. 
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Illustrative Example. — Add together £A, lis. 8|o?., £^\y 10«. 
\\\d., £514, 6«. Aid., £19, 19«. U^d. 

Explanation : — The farthings added up 

come to 9; divide by 4; 2 times and 1 

farthing over (put down) and carry the 2; 

pence come to 36; divide by 12 (or use 

the pence table) and we get 3 with nothing 

over; shillings = 55 or £2, 15«., put down 15 

and carry 2 to the pounds, which are added 

in the usual manner. 



£ 8. 


d. 


4 17 


8| 


31 10 


11* 


514 6 


4| 


19 19 


111 


570 15 


oi 







Exercise 36. 






(1) £ B. 


d. 


(2.) £ «. 


d. 


(3.) £ 


«. 


d. 


413 18 


9 


2187 16 


9 


7296 


14 


H 


129 5 


H 


f 634 17 


6i 417 


9 


7lr 

4 1 


93 17 


4: 


4021 3 


4; 


3246 


17 


4.. 


2()3 1 


11: 


113 5 


2 


'i 29 


8 


9i 


68 11 


10: 


1935 9 


1; 


1877 


3 


11 


121 


1 


923 13 


11 

4 


824 


19 


3| 


(i) £ «. 


d. 


(5.) £ 8. 


d. 


(6.) £ 


8. 


d. 


71 3 


4: 


491 17 


7\ 


\ 51 


13 


7f 


19 


a 


34 5 


9 





18 


0} 


2 


3^ 


1058 18 


10^ 


270 








1 8 


Oi 


I 97 1 


11^ 


1235 


16 


5 


284 15 


5 

4 


\ 7 

(8.) £ 8. 


4l 


189 





Ji 


a) £ «. 


d 


201 3 


5- 


[ (9.) £ 


8. 


d. 


2750 3 


11: 


18 


9; 


1 200 


13 


2h 


106 18 


1- 


178 6 


11; 


I 23 


5 


l| 


3 


4: 


125 17 


1 


I 195 


9 


3i 


26 3 


a 


574 4 





8 


10 


oj 


24 4 


1; 


I 13 19 

(11.) £ 8. 


7; 
d 


I 127 


2 


5 


a«t) £ *. 


d 


1047 16 


4 


1 (12.) £ 


8. 


d. 


472 11 


4 


1 


9 


I 16 


11 


6i 


321 7 


8. 


14 


8 


57 


15 


9i 


541 9 


» 


62 


V 


i 25 


12 


8i 



(2W) 
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(14.) £ 8. 


d. 




(13.) £ 


8. d. 




16 17 


8i 


• 


98 


10 10^ 




202 15 


6i 




293 


15 7| 




77 17 


9 




51 


17 9| 




35 12 


3} 




(15.) £ 


8. d. 










213 


5 11 




(16.) £ 8. 


d. 




67 


14 2J 




314 17 


lOj 




6008 


6 8 




8105 2 


3f 




389 


7 3} 




1725 19 


11 J 




21 


1 6 




7384 10 


^ 




855 


11 8^ 




257 


Of 




1234 


18 9} 
wts. grs. 




90 8 


8| 




(17.) lbs. oz. d 


(18.) lbs. oz. 


drs, scr. grs. 


161 10 


18 21 




31 6 


4 2 


16 


33 3 


13 23 




25 9 


7 1 


18 


842 8 


8 12 




44 4 


4 2 


14 


373 11 


19 20 


Irs. 


99 11 6 2 
(20.) cub. yds. cub. fl 


19 


(19.) tons cwts. qrs. 


lbs. oz. ( 


b. cub. in. 


16 18 3 


27 11 


15 


1368 26 


1632 


238 19 2 


26 15 


14 


4572 22 


1289 


41 10 1 


25 12 


15 


8962 18 


998 


999 15 3 


24 14 


14 


9384 25 


1584 


88 8 3 


23 13 
po. yds. 


13 

ft. 


7777 24 


1714 


(21.) lea. miles fur. 


in. (22.) 


yds. qra 


L nls. in, 


163 2 7 


35 4| 


2 


11 


361 3 


3 2 


78 2 6 


27 3i 


1 


10 


578 2 


2 1 


92 1 7 


38 2i 


2 


11 


824 3 


2 2 


41 2 7 


29 5 


2 


10 


968 3 

. sq. in. 


1 2 


<23.) sq. m. 


ac. ro. 




po. sq. yds. sq. ft 




Ill 


327 3 




39 29 8 


139 




222 


548 3 




38 28 7 


143 




367 


629 2 




37 27 6 


142 




456 


385 2 




36 26 5 


138 




888 


466 3 




38 25 4 


129 
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(25.) qr. bush. pks. gall. qU. pts. 



L) wks. 


days 


hn. 


min. 


83 


6 


23 


59 


62 


5 


22 


58 


71 


4 


21 


52 


45 


3 


17 


57 


28 


6 


19 


49 



8 


7 


3 


1 


3 


1 


9 


6 


3 


1 


2 





10 


5 


2 





3 


1 


11 


4 


2 


1 


3 


1 


12 


7 


3 





2 


1 



COMPOUND COMPLEMENTARY ADDITION. 

Compound Complementary Addition is the method of find- 
ngthe difference between any two compound or mixed quan- 
tities. This rule involves no new principle. 

The intelligent scholar will perceive that it is in the com- 
wund rules equally with the simple quantities that the extreme 
limplicity, utility, and value of Complementary Addition 
Bsert themselves. "We will suppose that the reader has been 
nakiDg a purchase of some small articles amounting in all to 
iw. %\d,, for which he tenders a one pound note. What can 
wrpass the simplicity of the transaction as the tradesman with 
Qoney in his hand counts down the change. He says 15«. and 
'|rf. with J (puts it down) make lbs. 9c/.; and 2d\ (puts it 
lowu) make 16*., and 4«. (puts it down) make one pound. 
^ we not taught a most practical lesson by this, and is it 
lot high time our girls and boys learned the lesson ? 



Rule XXXVII. 

To find the difference between any two compound or mixed 
[oantities. 

1'. Place the lesser of the two quantities under the greater; 
ike terms being vertically below each other. 

2°. CommeDcing at the right-hand column add as in Simple 
^mplementary Addition, carrying as directed in the pre* 
ediug Rule (XXXVI.). 
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Illustrative Examples. — (1.) Find the difference between 
^987, l&j. Wld. and ^324, 4«. 2\d, 

Explanation: — The work runs thus: 2 farthings and 1 (put 
it down) make 3; 2 pence and 9 pence (put 
it down) make lid; 4 shillings and 12 
shillings (put it down) make 16«.; 4 and 3 
(down) make 7; 2 and 6 (down) make 8; 
3 and 6 (down) make 9, and the answer is 
obtained. 



£ 8. d. 

987 16 llf 
324 4 2| 

663 12 9i 



(2.) Find the difference between XI 864, Us. 4id. and £989, 
I6s. 9|g?. 

Explanation: — We work as follows: 3 farthings and 2 
farthings (down) make 5 or IJ^o?., carry Id.; 
9 and 1 are 10, 10 and 6 (down) are 16c?. 
= Is. 4fl?., carry Is.; 15 and 1 are 16, 16 and 
15 (down) are 31*. or £1, 11«., carry £l; 9 
and 1 are 10, 10 and 4 (down) are 14 and 
proceed as in Rule IV. 



£ 8. d. 

1864 11 4i 

989 15 91 

874 15 6i 



Exercise 37. 
Find the difference between — 



£ 8. 


d. 








£ 8. a. 


(1.) 93714 10 


6 




and 




7658 13 ^ 


(2.) 772301 8 


4 








92491 14 5^ 


(3.) 8379654 13 


2i 








796877 15 ^i 


(4.) 8133 11 


6i 








533 13 8^ 


(5.) 4586 7 


H 








1397 18 lOi 


(6.) 6302 11 


n 








281 13 5| 


(7.) 1 1 


n 








11 ll| 


(8.) 12 











3 11 3i 


(9.) 25 16 


4 








21 11 llf 


(10.) 729 12 


8i 








391 15 6f 


(11.) 562 10 


H 








456 13 5i 


(12.) 6 ac. 3 ro. 30 


po. 25 


yds. 




4 ac. 3 ro. 


33 po. 28| yds. 


(13.) 2 tons 18 cwts. 2 qrs. 


25 lbs. 




1 ton 19 cwts. 3 qrs. 27 Ibs- 


(14.) 6 mis. 3 fur. po. 4 


yds. 




4 mis. 7 fur. 2 po. 4j yds- 


(16.) 16 lbs. 3 oz. 16 dwts. 20 grs. 


„ ] 


L21bs. lOoz. 


. 18dwts. 23gi»- 


(16.) 25 yds. 3 qrs 


. 2 nls. 


1 in. 




21 yds. 3 


qrs. 3 nls. 2 iiB.« 


(ir.) 15 wks. 5 dye 


I. 20 hrg 


J. 50 sec 


• «• 


12 wks 


i. 6 days 21 \am^ 



(18.) 120 lbs. 5oz. 4drs. 2scr. 4grs. „ 6lbe. 8oz. 7dra. 2scr. 18gi»« 
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Compound Multiplication is the method of finding one 
quantity which shall be equal to a given mixed or compound 
quantity repeated or added to itself any given number of 
times. 

EuLB XXXVIII. 

To multiply a compound quantity. 

1°. Place the multiplier under the right-hand or lowest 
denomination of the multiplicand and draw a line below. 

2°. Begin the multiplication at the lowest denomination, 
reducing and carrying as in Compound Addition. 

Xote 1. — When the multiplier is a composite number 
greater than 20 break it up into convenient factors and mul- 
tiply by them in succession. The last product will be the 
answer. 

Xote 2. — When the multiplier is very large or a prime 
number, either of the two methods exhibited may be tjiken. 

Illustrative Examples, — Multiply £151, 13«. l\d. by 7, also 
byl32,andby 701. 



£ 8. d. 


£ 8. d. 


£ 8. 


d. 


151 13 7J 


151 13 7i 


151 13 


n 


7 


11 




7 



1061 15 2| 



1668 9 7| 
12 

20021 15 9 



These processes 
require no explanation. 



1061 


15 


10 


10617 


12 


3i 
10 


106176 


2 


11 


151 


13 


n 


106327 


16 


6i 



or 

£ 8. d. 
151 13 7i 
701_ 

106327 16 6i 
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Exercise 38. 



(1. 

(2. 
(3. 
(4. 
(5. 
(6. 
(7. 
(S. 
(9. 
(10. 

(11. 
(12. 
(13. 



£ 8. d. 

5682 15 6jx9. 

3975 15 3^x9. 

65943 17 lljxll. 

1375 8|x8. 

4964 14 7| X 7. 
3 7 11^x35. 

45 19 9^x8. 

45 19 

91 19 

5 10 



4645 11 

5943 

7365 



9^ X 80. 
7 x44. 
4} X 120. 
2i X 75. 



10 5|x73. 
9 4^x97. 



(14.) 
(15.) 
(16.) 
(17.) 
(18.) 
(19.) 
(20.) 
(21.) 
(22.) 
(23.) 
(24.) 
(25.) 



£ 

1375 

399 

388 

3 

9 

1 

29 

149 17 

7850 11 

8631 17 

5 3 

19 



8. 



11 

12 

19 



9 

19 



d. 

8}x 
44 X 
9ix 
9ix 

ll|x 
6 X 

10 jx 

10 X 
8jx 
9ix 
9 X 

llfx 



17. 

59. 

47. 

245. 

23. 

339. 

192. 

23. 

47. 

59. 

7339. 

311. 



(26.) 1 1 cwts. 3 qrs. 15 lbs. 4 oz. x 46. 

(27.) 1 mile 7 fur. 39 poles x 41. 

(28.) 1 cwt. 27 lbs. 15 oz. X 17. 

(29.) 18 tons 3 cwts. 2 qrs. 9 oz. x 23. 

(30.) 2 tons 9 cwts. 15 lbs. 9 oz. x 27. 

(31.) 1 yard 2 in. x 37. 

(32.) 2 dwts. 2 gi-s. X 101. 

Rule XXXIX. 

To find what any given sum per day will amount to in a 
year (365 days). 

1°. Take the given price per day (reduced to pence) as so 
many pence, so many lourpences, so many sovereigns, and so 
many half-sovereigns. 

2°. Add the 4 amounts together for the required quantity. 

Illustrative Examples. — 1. What will 1«. 4ci?. per day 
amount to in a year? 

\ 8. d. 

114 = pay for 1 day. 

4 days. 

240 

120 



(Is, 4s. = I6d,) 


£ 





16 

8 


8. 
1 

5 




d. 

4 = pay 

4= „ 
0= „ 
0= „ 




24 


6 


8= „ 






365 



» 
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2. What will X2, 28, 3|c?. per day amount to in a year? 



The £2 per day shoul4 be calculated 
separately as in the example. 

(28. S^d, = 27id.) 



£ 


8. 


d. 





2 


3| 





9 


3 


27 


15 





13 


17 


6 


730 








772 


4 


Of 



The following table should be remembered: — 

One farthing per day is £0, 78. 7id. per year. 
One penny „ £l, 108. 5d. „ 

Sixpence „ £9, 28. 6d. „ 

One shilling „ ;£18, 6«. Oo?. „ 



Find 
year: — 

(1. 

(2. 
(3. 
(4. 
(3. 
(6. 
(7. 
(8. 
(9. 
(10. 

(11. 
(12. 
(13. 
(U. 
(15. 



Exercise 30. 

what the following sums per day will amount to in a 



Os. 3^d. per day. 

08. U^d. 

08. lO^d. 

l8. 2d. 

Is. 3|rf. 

Is. 5jfl?. 

1«. l^d. 

Is. S^d. 

Is. d^d. 

Is. lO^d. 

28. O^d. 

28. \\d. 

28. 3|d 

\8. ll|d 

2s. bd. 



>y 



w 



» 



9> 



i> 



» 



» 



» 



» 



» 



» 



11 
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(16.) 28. 

(17.) 2*. 

(18.) 28. 

(19.) 28. 

(20.) 2s. 

(21.) 3«. 

(22.) 3«. 

(23.) 38. 

(24.) 3«. 

(25.) 4«. 

(26.) 48. 

(27.) 5«. 

(28.) 68. 

(29.) 7«. 

(30.) 8«. 



7d. per 

6<^. 

lO^d. 

lid. 

O^d. 

lid. 

6d. 

9d. 

2d. 

Sd. 

ed. 

3d. 
2d. 
4rf. 



day. 
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COMPOUND DIVISION. 

Compound Division is the method of finding (1) any 
quired part of a given mixed or compound quantity; (2) h 
often one compound quantity is contained in another co 
pound quantity of a similar kind. 



EULE XL. 

To divide a compound quantity by a simple integral nu 
ber. 

1°. Place the divisor and dividend as in Simple Lon^ Di 
sion, and divide the highest denomination by the divis 
placing the quotient under the divisor. 

2°. Reduce the excess or overplus to the next lower dei 
mination and again divide. ^ 

3°. Reduce again as in 2° and divide as in 1°, adding at es 
reduction any number of the lower denomination there n 
be in the original dividend. 

4°. Each quotient number will be of that denomination 
which the division takes place. 

Elustrative Example, — Divide £12345, 6«. 7ic?. by 7 a 
by 79. 



& 8. d, 
7)12345 6 7^ 
' 1763 12 4i 



79 



£156 5 4f 



The multipliers used in the reduc- 
tion are not inserted. The working is 
more consistent and beautiful without 
them. They may, however, be written 
if desired, or placed by the side, as in 
the example. 



£ 


8. d. 


12345 


6 7i 


444 




495 




21 


(,x 20) 


426 




31 


(xl2) 


379 




63 


(x4) 


254 




17 


Excess. 
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Exercise 40. 



(1.) XI 49, 6s. 10J<;?.^6. 

(2.) £2,065, 198. ed.-^S. 

(3.) £153, l8.Sid.-r-9. 

(4.) £6,98. 5|(i.^ll. 
(5.) il45,845, 178. 9id.^l6. 

(6.) £76,873, 15«. 7^ -j- 16. 

C.) £48, 68. Sd. -f- 24. 

(8.) £135, 138. 4^.^i2. 

(9.) £6,595, 48. Sd. -f- 44. 

do.) £3,050,9*. lO^d-^Sl. 

(u.) £21,240, 4ir.0c?. -4-96. 

(12.) £15,942, 163. 6d.-^l0^. 

(13.) £102,354, 14«. 8id-^93. 

(u.) £1,468, 16«. 3c;. -^426. 



(15.) £35,746, 13*. 6^0?. ^316. 

(31.) 8 mis. 3 fur. 25 poles 3 yds. 1 ft. G in. 
(32.) 7 tons 6 cwts. 3 qrs. 17 lbs. 2 oz. 
(33.) 2 tons 15 cwts. 1 qr. 2 lbs. 
(31) 18 mis. 3 fur. 23 poles Ij yds. 1 ft. 



(16.) £2,825,595, 98. 3^0^.-^34. 

(ir.) £405,21 1 , 0*. 3|g?. -r 38. 

(18.) £2,065, 198. 6d.-^23. 

(19.) £317,235, l8. 6jo?. -f- 145. 

(20.) £153, l8. 3|c;?.^29. 

(21.) £146, Us. lOid-f-53. 

(22.) £21,544, 14«. 2 Jd -4- 97. 

(23.) £39, ll5. 3|rf.-4-19. 

(24.) £99, 28. 9ld. ^ 47. 

(25.) £1,549, 19«. 4|o?.-f-31. 

(26.) £379, 198. lid. -^ 19. 

(27.) £208, 2s. 6id. -^ 23. 

(28.) £22,912, 9s. O^d. -^ 53. 

(29.) £1,220,314, 35. l|c/.-^73. 

(30.) £2,586, I5s. 4id.~97. 






-f-6. 

--9. 

-f-20. 

-^35. 

(35.) 10 tons 8 cwts. 3 qrs. 11 lbs. 12 oz. 15 drs. -f-69. 
(36.) 30 tons 6 cwts. 1 qr. 24 lbs. 8 oz. -f- 168. 

(37.) 53 qrs. 6 bushels 2 pecks 3 quarts 1 pint -r^217. 
(38.) 69 mis. 7 fur. 39 poles 2 ft. -f- 492. 

(39.) £34,161, 178. Ud. -2705. 

(».) 198 acres 3 roods 16 poles 3 yds. 72 ins. ^ 187. 

KuuB XLI. 



To divide one compound quantity by another, i.e. to find 
how often one compound quantity is coutiiined in another 
compound quantity of a similar kind. 

I**. Reduce both quantities to the lowest denomination men- 
tioned in either of the given quantities. 

f. Divide the greater result by the less. 

Illustrative Examples. — 1. How often is £10, \7s. 6d, con- 
tained in £5383, 2s. 6d.] 
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£10 17 

8 


6 

87 
Ans. 495 


£5383 2 6 

8 • 


87 


43065 




826 
435 



As each quantity contains an even number of half-crowi 
we reduce both amounts to half-crowns and not to pence. 

2. How often is 4 cwts. 3 qrs. 14 lbs. contained in 4704 cwi 
1 qr. 14 lbs. 1 

4 cwts. 3 qrs. 14 lbs. 4704 cwts. 1 qr. 14 lbs. 
146 _ 56490 

546 



546 


526890 


Ans. 965 


3549 
2730 

• t • • 



The illustrative examples throughout the compound ml 
have been taken principally in money for obvious reasons, o: 
of which is that the money table is generally best know 
another is that it is the most important. 



Exercise 41. 

(1.) How often is 195 yds. 1 ft. 8 in. contained in 1 mile? 

(2.) How often does £43, 68. 8d. contain £3, Qs. Sd,l 

(3.) How many times is three hundredweight three quarte 
and fifteen pounds contained in twenty-seven hundrec 
weight twenty-one pounds? 

(4.) How many persons can be paid lis. 3ci?. each out c 
£170, lOs, 2d., and what will be the odd money over? 

(5.) a. £1457, 12s. 10^d4-£85, 14^. lOhd. 

h. £3141, bs. 2io?.---£84, lis. llfc^." 

c. £2330, b8. 10|o?.-^£56, 16s. 8|c/. 

d. £25216, Os. Sd.^£7\, I2s. S^d. 
€. £69699, Zs. 0rf.4-£53, 15*. 7^0?. 
/. £9952, 3s. Od.-^£47, IGs. 11 Jo?. 

y. ^24738, 13s. lJfl?.--£48, 17s. 9|o?. 
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h. J37933, 8«. 5c^.-^.£37, lbs. 7|fl?. 
L ;^3938, 2«. 8fl?.^-e91, 14«. Sjc?. 
I. ^728200, 13«. 9o?.^£73, 14«. 8jo?. 

w. 1281 tons 11 cwts. 16 lbs. -^ 37 tons 13 cwts. 3 qrs. 12 lbs. 
n. i992 lbs. 9 oz. 10 grs.^56 lbs. 11 oz, 4 dwts. 14 grs. 
0. 40895 lbs. 11 oz. 1 scr.-r 85 lbs. 10 oz. 7 dr. 2 scr. 15 grs. 
p. 51437 miles 1 fur. 35 poles 4^ yds. 2 ft. 4 in. ^91 miles 

6 fur. 32 poles 3 yds. 2 ft. 8 in. 
q, 79157 ac. 3 ro. 24 poles 4 yds. 3 ft. 38 in. ^81 ac. 2 ro. 

16 poles 29 yds. 3 ft. 143 in. 
r. 74944 yds. 2 qrs. Of in. ^92 yds. 3 qrs. 1 nl. 2 in. 
i. 58382 hhds. 12 gals. 3 qts. 1 pt. 2 gills ^75 hhds. 

57 gals. 3 qts. 1 pt. 2 gills. 
t. 1086 qrs. 1 bus. 1 gal. -f- 37 qrs. 3 bus. 2 pks. I gjil. 
«. 35243 qrs. 2 bus. 1 pk. -4- 59 qrs. 5 bus. 3 pks. I gal. 
V. 1479 days 17 hrs. 40 sec. ^ 39 days 23 hrs. 48 min. 40 sec. 
w. 5281 days 9 hrs. 45 min. 50 sec. -r 78 days 19 hrs. 50 rain. 

50 sec. 
X. 7993 days 11 hrs. 3 min. 39 sec. -;-85 days 22 hrs. 49 min. 

43 sec. 
y. 25004 yrs. 323 days 4 hrs. 9 min. -=-27 yrs. 54 days 

15 hrs. 29 min. 
z. 29213 yrs. 33 days 4 hrs. 4 min. -^ 27 yrs. 54 days 
15 hrs. 29 min. 



MISCELLANEOUS QUESTIONS 

ON THE PRECEDING RULES. 

The first section of the following examples refers to the 
general rules; the second section has special reference to the 
particular and contracted methods. It is hoi)ed that a suffi- 
cient number has been provided to thoroughly test the stu- 
dent's proficiency up to this point in his studies. At this 
*tage it may be best to state that of necessity the words 
iubtraction, remainder^ &c., will occur in Miscellaneous and 
Szamination Questions, but all such questions are, of course, 
to be solved on the Incremental or Complementary principle 
43 taught throughout this Manual. 
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I. 

(1.) Obtain the sum of forty-six times seven thous«and ai 
twenty, seventeen times one million and one, and thirt 
three times thirty-three. 

(2.) Write down in figures twelve hundred million sixtet 
hundred and one. 

(3.) Express in words 116037(X)160 and write the numbe 
4967 and 10684 in Koman numerals. 

(4.) In 674381 inches how many miles? 

(5.) Add together 50718, 50, 7189, 907, 6009. 

(6.) The population of England in 1841 was 14995132 and 
1851 was 16854142. Find the total increase and t 
average increase per year. 

(7.) What sums will be left when the amounts £b, 10«. 7^« 
^12, iSs. 6|c^., £9, 48. G^d.y and £3, 28. 4^0?. of four bi 
have been paid out of £35 ? 

(8.) How many tons of coal will be required to supply 12 fii 
for 27 weeks, each fire consuming 1 cwt. 1 qr. 14 lbs. 
coal weekly? 

<9.) What will be left out of £50 after paying £9, 17 s. 4 
£4, 128. G^d., £5, 108. 9|c^., £27, 5«. 2|fl?.? 

(10.) Multiply 658302 by 6309 and divide the product by 70 

(11.) A gentleman's income in 1861 was £685, out of which '. 
saved £274, 78. Qd. What was his average daily e 
penditure ? 

(12.) The populations of 9 towns and villages are 16640, 3i 
3750, 3906, 5144, 2684, 13360, 391, and 5797 respective! 
by how much does the aggregate fall short of a millioi 

(13.) Add together 56841, 7345, 860, 7843217, 14, and 500101 

(14.) Show that there are as many farthings in £59, 128. 1|( 
as pounds in 25 tons 10 cwts. 3 qrs. 19 lbs. 

(15.) Find the cost of 357 tons of coal at £1, Ss. 9d. per ton. 

(16.) The following sums are given to a charity — £17, 3^. 2fl 
£12, 19s. 5irf.,£21, 178. lid., and £24, I2s. lOo?., an 
the whole amount is then divided amongst 47 poor pe 
sons equally. What will each receive? 

(17.) A ship brings home 935583 lbs. of tea. What is th 
amount in tons, cwts., qrs., and lbs. ? 

(18.) Find by how much the product of 567 and 809 is great 
than their sum. 
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(19.) Add together X7, I9s. 6|(i., £11, Os. lOrf., £28, 3«. 4id., 
£16, Sg. O^d,, and find the difference between the sum 
and £100. 

(20.) How many lots of 1 ton 12 cwts. 2 qrs. 25 lbs. can be 
obtained from 57 tons 5 cwts. 1 qr. 7 lbs. 1 

(21.) Explain meaning of terms " unit" " number" *' abstract 
number" "concrete number." 

(22.) Reduce 527895 inches to poles, &c. 

(23.) How many times is £17, 5«. 9^d. contained in £100, and 
what is the remainder? 

(24.) Divide 15997 by 21 by short divisions, giving reasons for 
last or true remainder. 

(25.) How many tons, &c., are there in as many ounces as there 
are seconds in a week ? 

(26.) How many minutes are there in the 5 following years, of 
which the first is 1862? 

(27.) A bar of metal weighing 100 oz. 16 dwts. is made into 
coins weighing 1 oz. 8 dwts. each. How many coins 
were struck? 

(28.) Divide 7654321 by 126, (1) by long division, (2) by short 
division by factors, and show that the results agree. 

(29.) A bar of gold weighing 196 lbs. 10 oz. 10 dwts. is cased 
in lead weighing 24 lbs. 14 oz. Find the whole weight 
Avoirdupois. 

(30.) Reduce £36, 2s. 4^d. to halfpence. 

(31.) The weights of Bow Bells are respectively 2 tons 13 cwts. 
25 lbs., 1 ton 14 cwts. 2 qrs. 16 lbs., 1 ton 6 cwts. 3 lbs., 
1 ton 1 cwt. 23 lbs., 16 cwts. 4 lbs., 13 cwts. 2 qrs. 22 lbs., 
12 cwts. 7 lbs., 10 cwts., 9 cwts. 1 qr. 5 lbs., and 8 cwts. 
3 qrs. 7 lbs. Find the total weight and also their 
average weight. 

(32.) Find the product of the sum and difference of two hun- 
dred and thirty-eight thousand four hundred and twenty- 
eight, and one hundred and five thousand and sixty- 
nine. 

te.) If the French pay off their debt at the late of five hun- 
dred million four hundred and sixty-three thousand two 
hundred and fifty francs for a year, how much will they 
have paid in thirteen years? If this is at the rate of 
fourteen francs a year for each person what is the 
population ? 

^) A lailway is 1572 miles long. Find the number of bolts 
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required to fix the chairs for the rails upon the sleepers, 
there being two bolts to each chair, 2 chairs to each 
sleeper, and 2 sleepers upon an average to every 22 inches 
of the whole line of railway. 

(35.) Multiply £13, lbs, 2|fl?. by 35, and divide £816, 15«. TJrf. 
by 69. 

(36.) In building a viaduct of one hundred and one arches, 
ninety thousand and nine bricks are used for each arch. 
How many bricks are used altogether? 

(37.) What does -a collector receive in 4 years, his weekly 
receipts being £7, 4s. 3d. ? Find his yearly income at 
Is. Sd. in the pound. 

(38.) How much mutton at 7^d. per pound can be bought for 
£27, ISs.dd.l 

(39.) How much will it cost top-seeding 3 acres of potatoes at 
(y^d. per stone when 2 stones are required for 3 perches? 

(40.) In 42 mis. 4 fur. 3 poles 4 yds. how man}' feet? 

(41.) Reduce 4 acres 20 poles to feet. 

(42.) Reduce 9 miles 3 fur. 6 poles 1 yd. to feet. 

(43.) Reduce 9503707 pints to quarters, bushels, &c. 

(44.) A grocer buys 200 lbs. of sugar at 5^d. per pound. What 
is the total cost? 

(45.) Divide £1520 among A, B, and C, so that B may have 
£100 more than A, and C £270 more than B. 

(46.) If the moon moves forward in her orbit 57° 1' 18" in 
13 days, calculate.her daily motion. 

(47.) Divide £55, 6s. lO^d. equally among 35 persons and find 
how much 3 will receive. 

(48.) A person expends £1000 in the purchase of shares at 
£12, I7s. 6d. each. If the expenses of purchase are 
£8, 128. 6d. how many shares are bought? 

(49.) A man earns ll^d. daily. How much will he earn in 

313 days? 
(50.) I bought 59 horses for £1040, 19^. 7^d. What was the 

cost of each? 

(51.) Divide £300, l&s. lO^d. between A and B, giving B 

£50, 12*. 6d. more than A. 
(62.) Find the difference between 169 lbs. 6 oz. 14 dwts. 17 grs. 

and 187 lbs. 9 oz. 12 dwts. 20 grs. 
(53.) Reduce 174082 inches to miles, furlongs, &c. 
C34.) In 1721793 inches how many miles, furlongs, &c.? 
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) How many pounds of silver are there in 270 spoons, each 
of which weighs 1 oz. 13 dwts. 8 grsJ 

) How many acres, &c., in 120505 sq. ft.? 

) Express 4040789 grains in lbs., ozs., dwts., &c. 

) If 451 tons of copper ore are exchanged for 8003 tons 
17 cwts. 1 qr. 7 lbs. 6 oz. of iron ore, how much of the 
latter is given for each ton of copper ore? 

.) A pendulum vibrates 47 times each minute. How many 
vibrations will it make in 196 days 49 minutes? 

.) Add together 480 acres, the fourth of 3 acres, and 98 sq. 
yds., giving the answer in square feet. 

.) An equal number of men, women, and boys earn £24, los, 
in 6 days, the daily wages of a man being 1*. 4d.j a 
woman lOd., and a boy 40?. How many were tliere of 
each? 

I.) Divide the difference between a guinea and a crown 
by 128. 

U In 50 acres how many square inches? 

t) In 3 leagues how many inches? 

y) Divide 467 tuns 3 hhds. 26 galls. 2 qts. 1 pt. by 5. 



II. 

) Multiply 9871236 by 1682, 81273, 64164, 252366, and by 
729819 each in three lines of figures of multiplication 
only. 

) Multiply 1234987 by 999, 989, 9995, 99991, and by 
99999988 in only one line of multiplication. 

) a. 1567893 ^ 

b. 1681406 

c. 9721981 

d. 5612301 
£. 4089576 
/. 2384764 
g. 8196321 
A. 4576528 
k. 5674329 
I. 8921576 

m. 3621487 
n, 2157576 / 



Multiply by 
11, 11115, 
) and 

1111114, 
each in one line only. 
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(4.) Multiply 15347618 by 21, 22, 23, 24, 26, 27, 28, 29, in 
line. 



(5.) 



a. 415678 
6. 216814 
c. 397219 
d 561230 

e. 408957 

f. 238475 
g. 819632 
/?. 457652 
>&. 567432 

I. 892157 

7?2. 362148 
71. 215757 



^ Divide by 

5, 

25, 

125, 

\ 55, by short methods. 
^ 35, 
75, 

175, 

225, 

275, 



(6.) 



a) 



a. 588867 

b. 322245 

c. 711182 
c?. 433354 
€. 788891 
/. 166676 
g. 981117 
^. 432221 
>&. 454545 
I. 776655 



y 



X 



5, 25, 35, 45, 55, 75, 
125, 375, 875, 154, 165, 
176, 175, 275. 

All by short methods. 



a. 15784632987 ^ 

b. 91563214572 

c. 86416821483 

d. 29645729856 
€. 81432964743 



999 
9999 
99999 
L 999999 
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HIGHEST COMMON FACTOR 

OR 

GREATEST COMMON MEASURE. 

The H.C.F. or G.C.M. of two or more quantities is the 
argest number that is contained exactly in each of the given 
[uantities, and the rule of H.C.F. or G.C.M. is the method 
>f finding that number. 

Rule XLII. 

To find the H.C.F. of two numbei-s. 

1°. Place the numbers side bv side with a vertical line be- 
tween them. 

2°. Divide the greater by the less and write down the incre- 
ment or excess. 

3°. Repeat the operation of dividing the greater by the less, 
making the excess the new divisor at each division until 
there is no excess. 

4**. The last divisor will be the required H.C.F. or G.C.M. 

NoU I. — Any factor or measure in either quantity, or in 
anj one of the increments, that is evidently not common may 
be taken out and rejected, whilst any factor obviously common 
may be taken out and retained. 

Note 2. — The proof of the rule, or the principle involved 
in it, is that if any number measures two other numbers, it 
must necessarily measure the difference of those numbers. To 
put the theory simply; if, say, 8 is a measure of two numbers, 
^ mean that each number is made up exactly of so many 8's. 
Consequently, if we take the number of 8's in the smaller 
nomber and compare it with the number of 8*s in the larger 
qotntity, the increment or complement must also be a certain 
noiber of S's. Therefore the difference or complement must 
be diyisible by 8. The algebraical proof, of course, is the 
general proofs and can be seen in any work on the subject. 

(296) Or 
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Illustrative Examples, — Find the H.C.F. of 51975 and 67 
Ist Method: — 



51975 


67276 


6072 


15301 


2915 


3157 


11 


242 




• • • 



Explanation: — 

Dividing 67276 by 51975 the overplus is 15301 



J, 


51975 „ 15301 




6072 




15301 „ 6072 




3157 




6072 „ 3157 




2915 




3157 „ 2915 




242 




2915 „ 242 „ 




11 




242 „ 11 „ 
.M1 = H.C.F. 







2nd Method: — 


51975 


67276 








4725 


6116 






189 


1529 





11 retained and Ans. 

Explanation: 11 is obviously a common factor, it is there 
taken out and retained, leaving the quotients 4725 and 61 
25 is evidently a factor of the first, as 4 is of the second, t 
are taken out and rejected, leaving as quotients 189 and li 
The first of these quotients is made up of the factors 3 an 
neither of which is a factor of 1529. The two quotients b( 
prime to each other, the H.C.F. is the retained measure 11 
this question the only common factor). Should there be n 
than one common factor the H.C.F. is the continued proc 
of all such common factors. 

The above question worked in the ordinary way as gi 
in the best text-books employs about 88 figures, whereas 
than 20 are sufficient for the purpose, and the processes 
much simpler and easier. 

If it be required to find the H.C.F. of more than two n 
bers, say of four, find the H.C.F. of any two, then of the oi 
two ; next find the H.C.F. of the results already found, 
the last result will be the required answer. 
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99 



Find the H.C.F. of 1386, 792, 2592, 8316. 



1386 



694 



792 



198 



2592 


8316 


432 


540 


• m • 


108 



.*. 18 is the H.C.F. required. 



108 

18 


198 
90 

• • 









Exercise 42. 




Find the H.C.F. of the following quantities: — 




(1.) 


501 and 1837 


(16.) 


321652 and 315672 


(2.) 


169037 


» 


66429 


(IT.) 


6655 , 


, 7766 


(3.) 5568981 


» 


506382 


(18.) 


12345 , 


, 98763 


(4.) 


15463 


» 


554470 


(19.) 


33495 , 


, 106260 


(5.) 


23760 


>j 


26136 


(20.) 


48569 , 


, 24293 


(6.) 


6023 


if 


15466 


(21.) 


63529 , 


, 61013 


(V.) 


40457 


» 


420325 


(22.) 


75582 , 


, 42237 


(8.) 


4046 


» 


15162 


(28.) 


359784 , 


, 95469 


(9.) 


1404 


w 


1264 


(24.) 


1973594 , 


, 180194 


(10.) 


1242 


if 


1314 


(25.) 


333567 , 


, 436203 


(11.) 


6888 


99 


1134 


(26.) 


232001 , 


, 70609 


(12.) 


11088 


» 


13104 


(27.) 


7010117 , 


, 256417 


(13.) 


8134 


» 


2573 


(28.) 


113960 , 


, 99715 


(u.) 


10395 


» 


84095 


(29.) 


2592525 , 


, 1832051 


(15.) 


72831 


» 


910404 


(30.) 1006110363 , 


, 496606401 



(31.) 5049,4301,3553. 

(32.) 8214, 1110, 1702. 

(38.) 47495, 138355, 684740. 

(34.) 27720, 396, 5184. 

(86.) 8316,2772,4257. 
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LOWEST COMMON MULTIPLK 

The Lowest (or L^t) Common Multiple of two or more 
numbers is the lowest (or least) number that will contain all 
the given numbers exactly without excess. 



Rule XLIII. 

To find the L.C.M. of two numbers. 
1°. Find the H.O.F. of the two numbers. 
2°. Divide either of the numbers by this H.C.F. and multi- 
ply the other number by the quotient. 

Illustrative Example. — Find the L.C.M of 1584 and 1188. 
1188 divided by 396 (the H.C.F.) gives 3. 
.-. 3 times 1584, or 4752, is the answer re- 1186 | 1584 
quired. . . | 396 

Exercise 43. 

Find the L.C.M. of the following numbers: — 



(1.) 
(2.) 
(3.) 
(4.) 
(5.) 

(6.) 

(7.) 

(8.) 

(9.) 

(10.) 

(11.) 



2662 
2673 
2695 
3125 
3993 
9604 
9375 
9317 
9072 
8712 
3456 



and 



if 
a 



2904. 
2916. 
8085. 
5625. 
9317. 
3773. 
6875. 
7623. 
5544. 
5346. 
7776. 



(12.) 9261 and 3528. 



(13.) 

(u.) 

(15.) 
(16.) 

(ir.) 

(18.) 

(19.) 
(20.) 



3168 
3136 
3675 
3465 
8064 
9801 
9856 
2352 



99 
>l 
tf 

if 
ff 
if 



it 



if 



8712. 
8624. 
8505. 
9072. 
2772. 
3388. 
2816. 
7392. 



(2L) 11704,101080,138945. 
(22.) 27720, 396, 5184. 



Rule XLIV. 

To find the L.C.M. of three or more numbers. 

1°. Throw out any one (or more) of the given numbers 
which is contained exactly in another of those numbers. 

2°. Take for simultaneous divisors as many of the numbera 
2, 3, 5, 7, 11, 13, 17, 19 as are seen by inspection to be con- 
tained exactly in two or more of the given numbei*s. 

3°. Employ every divisor possible, but only once, upon each 
number in the series. 
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4°. If necessary bring down the divkors again and repeat 
the division, observing direction 1° after each division. 

5°. The product of all the divisors actually used, and the 
quotients greater than unity, is the desired L.C.M. 

Note. — When no divisor will exactly measure a number in 
the series, that number is to be brought down unchanged. 
After considerable practice the substitution of 4 or 8 for 2 
and 9 for 3 will often be preferable, but the pupil must be 
careful to throw out any factor common to the divisor and 
the number under consideration, although the divisor itself 
will not measure that number. The use of these composite 
divisors is illustrated in the second method of solution. 

Illustrative Example.— ^hsX is the L.C.M. of 27 . 91 . 42 . 
36 . 63 . 156 . 234. 

2 . 3 . 7 . 13 ) 27 . 91 . 42 . 36 . 63 . 156 . 234 
3 )9^ 6. ^. \. \ 

a. 2. 

.-. L.C.M.= 2x3x7x13x3x3x2 = 9828. Ans. 

2nd Method, by composite divisors: — 

4 . 7 . 9 . 13 ) 27 . 91 . 42 . 36 .^3^156 . 234 

3. 

.'. L.C.M. = 4x7x9x13x3 = 9828. Ans. 



All of which 
factors are found 
in the divisors 
4, 7^ 9, and 13. 



Here 91 is made op ol factors 7 and 13 

42 „ „ 2, 3, and 7. 

36 M ^4 and 9. 

63 „ V 'i and 9. 

156 „ „ 3,4,andl3, 

234 „ „ 2,9,andl3. J 

The quotients in all these cases are consequently unity, which 
need not be written down- 

Exercise 44. 

Find the L.CJSi. of the following quantities: — 

(L) 44 . 48 . 52 . 96. 
(2.) 32 . 48 . 14 . 40. 
(8.) 11 . 30 . 42 . 66 . 90. 
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Find the L.C.M. of the following quantities: — 

(4.) 26 . 33 . 39 . 44. 

(5.) 125 . 136 . 180 . 24 . 27. 

(6.) 48. 27 . 81 . 165. 110. 

(7.) 18 . 16 . 36 . 44 . 45 . 48 . 63 . 121. 

(8.) 9 . 11 . 18 . 22 . 36. 

(9.) 60 . 90 . 25 . 105 . 9. 

(10.) 76 . 152 . 38 . 448 . 748. 

(11.) 12. 16. 18 . 30. 48. 

(12.) 12 . 11 . 10 . 9 . 8 . 7 . 6 . 5 . 4 . 3 . 2. 

03.) 5 . 7 . 9 . 11 . 13 . 15 . 17 . 19 . 21 . 23. 

(14.) 27 . 25 . 23 . 21 . 19 . 17 . 15 . 13. 

(16.) 14 . 16 . 18 . 20 . 22 . 24 . 26 . 28. 

(16.) 24 . 32 . 36 . 32 . 40 . 42. 

(17.) 36 . 42 . 48 . 54 . 60. 

(18.) 30 . 18 . 24 . 40 . 54 . 66. 

(19.) 25 . 32 . 63 . 42 . 49 . 84. 

(20.) 63 . 70 . 104 . 77 . 132 . 117 . 143. 

(21.) 50 . 28 . .35 . 24 . 105 . 72 . 112. 

(22.) 238 . 242 . 374 . 308 . 330 . 385 . 462 . 170. 

(23.) 48 . 70 . 52 . 30 . 108 . 252 . 312 . 105. 

(24.) 252 . 189 . 145 . 210 . 406 . 29 . 77. 

(25.) 36 . 42 . 44 . 90 . 198 . 308 . 336. 

(26.) 81 . 91 . 84 . 117 . 126 . 312 . 468. 

(27.) 36 . 45 . 54 . 63 . 72 . 81 . 90 . 99 . 108. 

(28.) 64 . 72 . 80 . 88 . 96 . 104 . 112 . 120. 

(29.) 80 . 82 . 84 . 86 . 88 . 90 . 92 . 94 . 96 . 98 . 100. 

(30.) 7 . 11 . 21 . 63 . 91 . 99 . 117 . 143 . 159 . 212 . 
511 . 583. 
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FRACTIONAL ARITHMETIC. 

VULGAR FRACTIONS. 

In approaching the subject of Fractions the student should 
bauish from his mind all ideas of difficulty or perplexity. If 
rightly undertaken by the pupil and explained by the master 
fractions can oflfer no insurmountable obstacles to progress. 
Nor will junior scholars meet with insuperable and insolvable 
obstructions. 

Unity and units are of course divisible into parts, equal and 
unequal. These parts are termed " fractions " and are always 
considered as equal, e.g. if unity be divided into eleven parts 
they are considered as equal parts, and each part is necessarily 
an eleventh of the whole. Again, when we speak of nine- 
tentbs of a fortune we first suppose the whole fortune broken 
up or divided into ten equal portions, each of which is a tenth 
of tbe whole, and then nine of these portions are taken. With 
what are called Vulgar Fractions the *' denomination," or 
number of parts into which unity (or the object) is divided, is 
called the Denominator^ , and the number of such parts taken 
to form the fraction is called the Numerator. These two are 
designated the "terms" of the fraction, and they are always 
written vertically in relation to each other, the Numerator 
above the Denominator with a horizontal line between them. 
The word fraction naturally conveys the idea of a part of a 
thing, and the part is less than the whole, therefore a proper 
fraction is always less than unity. The pupil is referred to 
tbe Glossary for definitions peculiar to this department of 
Arithmetic. 

Extended reasons for the various operations and rules will 
Bot be furnished. Certain explanations are, however, intro- 
duced wherever esdential. 
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Rule XLV. 

To multiply a Vulgar Fraction by an integer. 
1°. Multiply the numerator by the integer. 

Illustrative Example, — Multiply ^ bj* 3. 

7 o 7x3 21 A 
ix3=— — - = -- Ans. 

* 8 8 

It is obvious that seven articles of any kind taken three tim 
will give twenty-one articles. Should these articles be par 
of unity (say eighths) the operation is unaltered, for thr 
times seven -eighths will and must result in twenty-oi 
"eighths." Hence the rule as given above. 



Exercise 45. 

Perform the separate multiplications as indicated: — 



(1.) J|x3, 4, 6, 6. 

(2.) }4x2, 4, 6, 8. 

(8.) ^1 X 6, 8, 10, 12. 

(4.) If X 13, 15, 16, 20. 

(5.) f X 12, 14, 16, 18. 



(6.) ^ X 25, 75, 125, 99. 

a) IJx 11, 112, 101, 39. 

(8.) B^25, 112, 125,39. 

(9.) g^xll, 75, 101,99. 

(10.) if X 113, 97, 107,995. 



EuLE XLVI. 

To divide a Vulgar Fraction by an integer. 
1°. Multiply the denominator by the integer. 

lUustrative Example, — Divide J by 2. 



Exeroise 46. 

Perform the separate divisions as indicated :- 



(1.) 1^2,3,4. 

(2.) J-^3, 4, 5. 

(3.) ^1-4,5,6. 

(4.) A-5, 6, 7. 

(5-) iV-^6, 7, 8. 



(6.) HI 



11, 12, 15, 17. 



(7.) iJJ-15, 18, 19, 21. 

(8.) ti5-21, 23, 25, 27. 

(9.) ^-24,27,28,35. 

(10.) lJfj-i-36, 39, 41, 51. 
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Rule XLVII. 

To reduce an Improper Fraction to a Whole or a Mixed 
Number. 

r. Divide the numerator by the denominator. The quotient 
is the whole number. The excess if any will be the numerator 
aud the divisor the denominator of the fraction forming the 
fractional overplus. 

Illustrative Example. — Reduce J^ to a Mixed Number. 

3)19 



6^. Ans 

Exercise 47. 
Reduce to mixed numbers: — 



(1.) ^F-; ^^^ 

(2.) Hl^; ^i- 

(3.) W; W- 

(1) ^|f5. 

(5.) iy^. 



(7.) LS^^, 
(8.) ^i?^. 

(10.) ^^^. 



Rule XL VIII. 

To reduce a Mixed Number to an Improper Fraction. 

1°. Multiply the integer by the denominator; to the product 
^d the numerator, and the sum will be the numerator of the 
required fraction. 

2°. Write the denominator under this numerator, and the 
'ttult is the answer. 

lUuftrative Example. — Reduce 41^ to an Improper 
Fraction. 

.,. 41x11 + 7 458 .^ 
41A=— n— =yi-. Ans. 
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Exercise 48. 

Express the following mixed numbers as Improper Frac- 
tions: — 



(1.) 3J; 45. 

(2.) 231f 

(3.) 4896f. 

(4.) 6841 J^. 

(5.) 321986f 



(6.) 2132JJ. 

(r.) 8654711. 

(8.) 214HJ. 

(9.) 2222^. 

(10.) 8888^. 



Rule XLIX. 

To reduce a Fraction to its lowest terms. 

1°. Find the H.C.F. of both terms and divide them by it. 
The quotients form the respective terms of the required 
fraction. 

Note, — It must be borne in mind that by reducing a frac- 
tion to its lowest terms we do not alter its value; that remains 
unchanged. A fraction is said to be in its lowest terms when 
numerator and denominator are prime to each other, i.e. have 
no common factor. 

lUuatrative Example. — Reduce Jff | to its lowest terms. 



11 
11 



1562 142 



3179 289 



Ans. 



1562 
462 


3179 
55 


22 


11 


• • 





Exercise 49. 
Reduce the following fractions to their lowest terms:- 



(1.) 

(2.) 
(3.) 
(4.) 
(5.) 



1 83T > T4 a* 

8tl¥> 672- 

sils » 73F2' 

24.380. 
2fltj7l> 



iWsWk' 



wf5i foi- 



(«•) \m; im- 

(8) jMfe; mi- 



(9-) Mwfl ' fSli- 

CO) WsV)P; mw 



Rule L. 

To reduce a Compound Fraction to a Simple Fraction in 
it8 lowest or simplest form. 
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r. Reduce any Mixed Numbers to Improper Fractions. 

2°. Cancel as far as possible, and then ootaiu the product of 
the numerators for the required numerator and of the deno- 
minators for the required denominator. 

Illustrative Example.— Heduce 1| of | of 8| of ^2^ of A- 
First If = f and 8^ = ^ .*. the fraction required is 

^x^x^Xx ^ ^x ^ ^1^1 Ans 
5^x^x XxWx^^ i 

The pupil will see that when all the terms of a fraction 
cancel out the result is 1 or unity, not zero or nought. 

Exercise 50. 

Reduce the following compound fractions to their simplest 
forms: — 



(1.) iof f of |of ^of f. 

(2.) If of 2} of 3f 

(3.) i of a of f |. 

(1) 4iof6f of8j. 

(5.) 2|of3}of4f. 



(t5.) f of 5 of f . 

(7.) 4^ of 5| of 6? of 75. 

(8.) m of mot HI 

(9.) ^ of 2f of 5f of 8f 

(10.) 41J of 31^ of ^ of j}ij. 



Rule LI. 

To reduce a series of fractions with different denominators 
to equivalent ones with the same and the lowest common 
denominator. 

1°. Find the L.C.M. of the denominators, this will be the 
required denominator. 

2°. For the several numerators of the required fractions 
multiply each numerator by the quotient obtained from the 
division of the common denominator by its own denominator. 

Illustrative Example. — £xpress ^, §, |, f, as equivalent 
6^ions having a least common denominator. 

Here the L.C.M. of 2, 3, 4, 5 is 60. 
Therefore the required fractions are, 1st as to numerators 

1x60 2x60 3x60 4x60 

2 ' 3 ' 4 ' 5 

or 30 40 45 48, and the denomi- 

nator is 60. 
.*. the fractions are fj{, fg, |g, and ^g. 
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Bxercise 51. 

Eeduce to equivaleut fractions uith the L.C. denomiuator 



0-) 2> 3> i"? 5* 

(2) h f f. A- 

(3.) ^, JJj i%j Jy- 

(4.) A, A, A. Ji 

<s) A, iS» H. 



(^•) A> A» ifr- 

(7> il, if, «. 

(8^) it «, H- 

(»•) A, A, H- 

(10) iiT> If, Mi- 



EULE LII. 

To compare the values of each of a series of fractions. 

1°. Eeduce the fractions according to Eule LI. 
2°. Arrange them in ascending or descending order ace 
ding to their numerators. 

Illustrative. Exaxifwle. — Compare the values of i, f , 4^ in ; 
cending order. 

L.C.M. of 9 . 5 . 7 = 315, therefore the required denominfti 
is 315. 

First numerator = 7x5x7= 245. 

Second „ =9x3x7 = 189. 

Third ^ =9x5x5 = 225. 



Therefore the fractioiis are in order f , f , ^. Au& 

Exercise 52. 
Compare the values of the following fractious: — 



a.) J, t, A- 

(2.) S, f, f 

(3.) ii \h f?. 

(5.) i *, f 



a) J«, Ji H- 

(8.) A> A^ A- 

C9^ A, A> A- 

00.) tt, B, i*. 
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ADDITION, fee, OF VULGAR FRACTIONS. 

Rule LIII. 

I. To find the sum of two t>v more fractious. 

1°. Keduce any compound fractions to simple ones. 

2°. Add any whole numbers separately. 

3°. Eeduce the fractions according to Rule LI. 

4°. Add the numerators, and under the sum place the L.C. 
denominator. If the resulting fraction be " proper," prefix to 
it the sum (if any) of the whole numbers for the answer; 
should the fraction be "improper," reduce it to a mixed number 
before adding to the integral sum obtained by operation 2°, 

Note 1. — In addition it will often be very convenient to group 
like denominators if labour and time are to be saved. 

So much scope for variety of treatment exists in the addi- 
tion of vulgar fractions, where elegance of method, contraction 
of work, and economy of material are conspicuous, that to lay 
down a rigid rule from which there can be no departure is to 
CRinip energy and deprive the pupil of one of the chief charms 
in his study. One or two questions will therefore be worked 
in different ways, each mode suggefltiug some fresh idea or 
principle. 

Note 2. — Never separate the parts of a Compound Fraction. 
The whole product should invariably be taken. 

Illustrative Examples. 
Example 1. — Add together J, J, f , ^, and JJ. 

Ist Method (by Rule):— .3)8. 9^5 . Ji2 ^4 

L.C.M. of the denominators = 360 3.5 .8 

the fractions become by Rule U. case 2°: — 
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2nd Method (Assimilation): — 

First iAj = J3 .-. H^^= IJ, add to this the J and we get 2; 
again J + f = a^+f ^ = Iff /. Ans. = 3f f . 

Or we might have proceeded aa follows: — 

Break up ^ into ^ and J^; then ^ = J, add it to J = l 
retain it; J J we call ^, and add to it the ^ making 1. There 
is now to add J + f = as before Iff, and 3Jf is the sum. 

3rd Method (Incremental): — 

Here J=l-J ^ .*. the question is (3 + j^ + f ) - (^ + J + f ) 

and H = 1-A[ =(3 + M + |f)-(iJ + H) 

also 1^ = 1 -f J =3fS. Ans. 

4th Method (Analytic or Breaking up): — 

We shall exhibit this mode at some length, as the principle 
is a very valuable one; specially so in dealing with large frac- 
tions with unwieldy denominators. Facility in Fractional 
Analysis will materially assist the pupil in subsequent work, 
and it would prove very advantageous to him were all the 
questions in this Rule to be solved by each of the methods 
herein given. 

And we may write the series of fractions: — 

i + f + i + i + i + i + J + A + A + BV 
= 3 + i + |^ + ^ 



— •^+ 20x36 



396+2 
20x36 

= 3||. Ans. 
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Example 2.— H + n + U + U + U' 

Ut Method (by Eule) :— 5.8.9) 12.18.30.48.60 

2. 
•H + tt + M + li + l* .•.L.C.M.=2x 5x8x9 

_l lx6Q I 17x40 I 29x24 1 47x15 . 59x12 =720 

12x«o'^ 18x40 30x24 "^48x1 '5 "^60x12 

=m+m+m+^HM 720 3449 

=%^=4f*- ^»s. 4 569 

2nd Method (Incremental and Assimilatory) : — 
We write the question as below: 

S-'C^ + A + ^ + lV+ifc)- 

But j^ = A and ifc = ife.-.^d^ = ife = A (a). 

Again tV = T!if and -^=1^ :. we get ^4 (6). 

FinaUy ^ + ^^1 = ^^ = ^* and 5^^|J = 4ff8. Ans. 

II. To find the difference between any two fractions. 

1°. Eeduce the fractions to equivalent ones with the L.C. 
denominator. 

2°. Find the difference of the numerators thus obtained. 

3°. Place this difference as the numerator of the answer, 
and underneath write the L.C. denominator. 

iVbfe.— Before applying this Eule, compound fractions, if 
any, must be reduced to simple ones, and all fractions must 
be in their lowest terms. 

JUiutrative Examples. — 1. Find the difference between 
- and f J. 

First j^ = i|andH = A. 

•". the question is Jf ~ ^ 

L.C. denominator = 54 

and the fractions are s I ~ H 

= ^. Ans. 

2. Find the difference between ^ of f of f of 7J and -^ 
of2§. 

Here ^ oi ^ otum^^j^^^l 

8 

an.1 Aof2f = i;^^ = ft 

.'. question becomes I ~ A 

= f|. Ans. 
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Note, — With the majoiity of questions in addition of frac- 
tions it will be a matter of choice as to which of the methods 
shall be adopted, but in other cases the course to pursue will 
be just as obvious, and it may be accepted as a general truth 
that the " Rule " method will be invariably found the longest, 
although it may occasionally be profitably combined with 
others. The pupil will observe that in certain questions the 
sign minus is retained. As such questions are taken from 
Examination Papers, the presence of the sign is essential to 
the integrity of the example, but the method of solution is 
in every case on the incremental or complementary principle. 

Exercise 53. 

Perform the operations as indicated below: — 



(1) i + i + J + A:- 

(2.) | + 6f + J^ + ^. 

(3.) 5i + ^+J + 3^. 

(O IJ + fofii+e. 

(6.) ^ + 2J + 5iof2V 

(6.) 17i+12| + 9J. 

(7.) li + 2f + 3^^j + 4^V 

(8.) -Jof 3^ + iof 1^^. 

(9.) ? + f + fJ + 4i. 

(10.) A + f + H + 'i|- 

(11.) 5^ + g + ^ + 23V 

(12.) 3j + 4f + 2i + ^. 

(13.) 2| + 5i + .^\ + l/o. 

(14.) J + J^g + J:] + ^5^. 

(15.) /^ + |+t'^+3Jf. 

(16.) Jof |of 8| + |of f. 

(17.) i + J + J + i + J. 

(18.) Ii + 2J + 3J + 4J + 5J. 

(19) /^ + ^ + 4t + M. 



(20.) 7^5-fl2T^ + 4i^ + ^4-3A. 

(21.) i+§+i+i+f+?. 

(22.) 14~12|. 

(23.) 16^^-11^. 

(24.) 20i~6f. 

(25.) 23i~105. 

(26.) 4^-3|. 

(27.) 8|~4JV. 

(28.) 14j~5f. 

(29.) lOj-9/^. 

(30.) 31§~22f 

(31.) J-^^ + i-JL.. 

(32.) J+i-f + ^. 

(33.) ig-S + i-li-l-i. 

(34.) g_j«2 + f5-^-^|o- 

(35.) i-J + i-t + /iF- 

(36.) 8i-4f+J-lJof |. 

(37.) 3i-l7+4^-2JJ. 



(38.) 3i + 2^5 + 3fV - 7 Jf . 

(39.) 5f + 132ie + l7}t-1502g|. 
(40.) 4i-2j + 5j-3iJ+12^. 

Rule LIV. 

To multiply Vulgar Fractions together. 

1°, i^echice any Mixed Number to an Improper Fraction. 
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2°. Cancel as far as possible. 

3°. The product of the unreduced numerators and upper 
quotients arising from the cancelling will give the required 
numerator, and the product of the unreduced denominators 
and lower quotients arising from cancelling will be the re- 
quired denominator. 

4°. If the resulting fraction be "improper" reduce to a 
Mixed Number. 

Illuttrative Example, — Multiply 5J by 8^. 

5i = J^and8A = W. 






Ans. 



Exercise 54. 

Find the products, as indicated below, in their lowest 
terms: — 



(1.) 14Jx7^. 
(2.) 132tx3J. 
(8.) 10^x2^. 
(4.) ix|x4j. 
(5.) ^x2fxl^. 

(:.) ix3jx5^. 
(8.) 4}|x6i8. 
(9.) 2fx4^§. 
(10.) 7jxllf 
(n.) Jx3ix5j. 



(:2.) 2^x^x^, 

(13.) ix?x|5. 

(14.) |x^x4jxfS. 

(15.) |of 7ixJof llj. 

(16.) fofl^xfofSj. 

ar.) 4fx2fx3ixf 

(18.) 3fxlJof^xi|. 

(19.) iJxll^x3ifxl3V 

(20.) /(yxiJof^of^x^xfff. 



EULB LV. 



To divide one fraction by another fraction. 

J'. Reduce any Mixed Number to an Improper Fraction. 

2^. Invert the divisor, and proceed as in multiplication. 

lUiutrcUive ExcaapU, — Divide 9^^ by 17^. 

lMr-17A-^^-?^^-^'x^-^-^ Ans 

20 
(20S) 12L 
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Exercise 55. 

Find the various quotients, aa indicated, in theii 
terms: — 



(1.) 111^4^.. 

(2.) 5i--15J. 

(3.) 27H-3i 

(4) 15 -i- 

(5.) 14|^-Hll|. 

(6.) 20|-.2f. 

(7.) iiHi|. 

(8) 7,%-^ 



(9.) 13^ ^6. 
(10.) 14i|-^2?f 
(11.) 6f of llixlf-^.2f. 
2i 



7' 



(12.) 4f x6f4- 

(18.) I'^-lOf-^lif + f of 3 

(14.) 7| + f of 4j^2i-13 
(15.) SiH^oi^^xli), 



EULE LVI. 

To find the H.C.F. of a series of Vulgar Fractions. 

1*^. Find the H.C.F. of the numerators and the L. 
the denominators. 

2°. Place the former as the numerator and the latte 
denominator of the required fraction or H.C.F. 

Illustrative Example, — Find the H.C.F. or G.C.M 

Jf » and f f . 

The H.C.F. of 8, 16, and 28 is 4. ) .*. required H.( 
The L.C.M. of 13, 39, and 65= 195. ) =^^. Ans 



Exercise 66. 




Find the H.C.F. of 




(1.) H and Jf. 


(6.) 


VS9 TS9 ST' 


(2.) « „ f|. 


(r.) 


ft, U- If 


(3.) H 99 ff. 


(8.) 


' \t9 ff > STT* 


(4.) M „ tf. 


(9.) 


' l> T6» lff> 17 


(5.) tt » «• 


(10.) 


2> 3> 4> SJ C* 


BULE 


LVII. 





To find the L.C.M. of a series of Vulgar Fractions. 

1°. Take the L.C.M. of the numerators and the H 
the denominators. 

2°. Write the L.C.M. of the numerators as the nut 
and the H.C.F. of the denominators as the denominatoi 
required fraction or L.C.M. 



EXERCISES ON COMPLEX FRACTIONS. 



115 



Illustrative Example. — Find the L.C.M. of ^, ^, ^. 

The L.C.M. of 4, 7, and 9 is 252. ) . . required L.C.M. 
The H.C.F. of 5, 10, and 20 is 5. J = ^K 



Exercise 57. 



Find the L.C.M. of— 

(1.) J,i,i. 
(2.) J,f,i,i 

(5) i, A>5- 



(6.) Si3fe,M,fS. 
(10.) «,lf,fi,M 



EXERCISES ON COMPLEX FRACTIONS. 

As expertness in the manipulation of Complex Fractions is 
absolutely essential to success in Arithmetic, and as this power 
can only be acquired by practice, a large and excellent collec- 
tion of examples is presented for solution, all of which have 
Wn prescribed in University, Local, or other Examinations. 

Illustrative Example. — Reduce to simple form and in lowest 
terms the fraction: — 

— ^- + i+(i+i) 



FIF 






&«>nrf, the lowest term, 3^1 + ^ j ~4 = 3(l + f)~4 



= 3xV-~4=J^~4 
= 4f~4 
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7%lVfl?, 2~i = 14 = f 
and i = f /. l~f = i 

and 1 ^ J = 3 consequently we have 

= 6S| Ans. 

(1) £±kii. 

(2.) ffxa^-xai^A- 

(3.) 5|ofi^-(6J-i^> 

..^ 3 5 



8-^ 6- ^ 



2-4 2-1 

t of H of 4^ 3i+4i 
'■' j^ofliof34 6J + 1^ 

(a, %^*. 
H + 7A 

3i-i .1-i 



(10.) 



15j + 5i-3j' 1 + 1 



03.) ?xLzl + JxTl5 + f(i + H) + ?(f + ^)- 
(IS.) T-^+ ' 



1 + ^ 13f 
6! 
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(1«.) — + 



8-^^ 6- 



2-i 2-f 

If IS of 4? 

(18.) iM4. 

a,.) i^liMSf. 

J + VV-i 
*""■' fof2j'^3i-li'''^ 

(21.) 1+ L_. 

1+ 3 



1 + i 

(23.) 3iof5i + |(6i-2i)-^- 

(21) 2 ti^~^-^- - Ijir of 5^ of lO/s Of A of A- 
131-^ 

i+7f-6i_ 
2^x9 

(M.) '^ "f ^i I 



3?+^ 5+ « 



HI 7+s 
(».) — L- L-_xiof. 

4-f 4+1 

«"•' '-n 2-i*3i 6i V* 4|-3f/ 
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(32.) §4-6+^of Jof2J + i^J + H. 

(33.) i0f50f(|| + ^i). 

(84.) i^±Az^+i. 

^ ■' 6 + 41^6^2} 

(36.) i^xi|x,rtfexj^x21f 

(39.) ^-{(A^14)-18f}. 

i±i±i. 
(41) J^A+A-JofAofA 

(42) a4-f)0f(| + 1^) + (i + f)0f(f + i)+a^i)0f(j^ 

Jo£(| + | + i) + (i + J + i)off 



(40.) 



CROSS OR COMPLEX REDUCTION. 

Now that fractious have been fairly grasped, Cross 
Complex Reduction may profitably be undertaken. So mu 
useless computation is avoided by the principle of cancelli 
in the fractional form, that the subject has been reserv 
until advantage can be taken of so valuable a method. T 
following rule may be taken as the best for money reductk 
but miscellaneous questions are not subject to any single n 
TFliatever, and must be left to the ingenuity of the scholar. 
general rule has been laid down, indeed, but cases arise whe 
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there is no denomination common to the two given, and here 
the rale fails. 

EULB LVIII. 

To reduce guineas to pounds and pounds to guineas. 

1°. Increase the given number by one-twentieth of itself ; 
or reduce the guineas to shillings and divide the result by 20 
(for guineas to pounds). 

2°. Dividelthe given number by 21, and add the quotient 
iocrementally to the given number; or reduce the pounds to 
shillings and divide by 21 (pounds to guineas). 

Illustrative Examples. — 1. Beduce £8652 to guineas, and 
9180 guineas to pounds. 



412 



8652 8652 20 | 9180 



25 _412 459 

42 8240 g's. Ans. £9639. Ans. 



2. Reduce 4725 lbs. Troy to tons Avoirdupois weight. 

27 

The required Answer = *5^5Aii5 tons 

140 

= ?g tons = 1^^ tons. 

Exercise 58. 

(1.) Reduce 109375 lbs. Troy to tons Avoirdupois. 

(2.) ,, £4410 to guineas. 

(3.) „ £47628 to moidores. 

(4.) „ 5781320 guineas to pounds. 

(6.) „ 36841500 „ 

(6.) „ 1050680 „ 

a) „ 7766440 „ ,, 

(8.) „ £4580100 to guineas. 

(9.) „ £5083911 „ 

(10.) „ £25419555 „ 
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REDUCTION OF VULGAR FRACTION 

Rule LIX. 

To reduce one quantity to the fraction of another qnai 
1°. Write the quantity to be reduced as the numeratoi 

Vulgar Fraction and the other quantity as the denoniina 
2°. Beduce both terms of this fraction to the dame dei 

nation and express the fraction in its lowest terms. 

Illustrative Example, — Beduce 5«. 6Jrf. to the fraction o 

5..6K ^661^^3 J Ans. 



£1, 0«. Od 240 

Exercise 59. 



Reduce: — 
(1. 

(2. 

(3. 

(4. 

(6. 

(6. 

(7. 

(8. 

(9. 
(10. 
(11. 
(12. 
(13. 
(14. 
(15. 



(16. 
(17. 
(18. 
(19. 

(20. 



5 J gals. to fraction of If pecks. 

7 oz. „ „ 2 cwts. 

J of 2«. l\d. „ „ 1 guinea. 

2 sq. po. 22 yds. „ „ 3 sq. poles. 

2 ft. 3 in. „ „ 4^ yards. 

^ of £9, 17«. 4J. „ „ 9 J guineas. 

17 yds. 1 ft. 7i in. „ „ half a mile. 

24 gills „ „ 3jgals. 

14 feet „ „ J mile. 

O^Cl, yj yy «& 1 . 

2 J of £5, 11*. Od, „ „ 2,^ of £4, 5». Ofl 

j yard „ „ 1 mile, 

f of £1, 6«. 6|fl?. + ^y^f of a guinea + ^ of £\, 
\ of £47, 16«. Zd, - 1 of £38, l^sM.to fraction of i 

I of £1, 13«. 9(/.~? of £5, 18«. 5c?. to fractic 

1 guinea. 
Jf of 13 guineas; JJ of £7, 18«. 2c?. 

2|of £3}-3S. 

J pole + § yd. 4- ^ foot. 

, /45of6|\ ^ "/3|_oM8f 1 . 
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DECIMAL FRACTIONS. 

The word decimal means " of or pertaining to tens," and 
Decimal Fractions are those whose denominators (not ex- 
pressed, but only indicated) are ten or some power of ten. 
Decimal Fractions are obtained by continuing digits on to the 
right of the unit figure. Every figure in an ordinary integral 
number is ten times the value of the same figure in the next 
right-hand place, and is also one-tenth of the value of the 
same figure in the next left-hand place; therefore, if the units 
place be fixed, the digit immediately to the right of it must 
he tenths of units, the next right-hand figure tenths of tenths 
or hundreds of units, and so on. 

A dot called the point, or the decimal point, is placed 
before the figures belonging to or composing a decimal fraction 
to show that the quantity is fractional, and it is also used to 
divide a decimal fraction from an accompanying integer, thus 
123*45 is read one hundred and twenty -three, point (or decimal) 
four, five, and means the sum of one hundred units, twenty 
Quits, three units, four-tenths of units, and five-hundredths of 
units. Decimals enter into so many departments of higher 
niathematics, and their use is so general, that their import^mce 
can hardly be over-estimated. 

EULE LX. 

To reduce Vulgar Fractions to Decimal Fractions. 

1°. Divide the numerator by the denominator affixing 
ciphers as required. 

Illustrative Example. — Beduoe ^Xo 2i Decimal Fraction. 



16 



Ana. = -3125 



50000 



20 
40^ 

80 
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Exercise 60. 
ilxpress each of the following fractions as a Decimal : — 



^^•^ l'0» TuhiTSt 


utf^oa- 


<«•) ^Wfc- 


0) Hi ^■ 




a) mi- 


(8.) m- 




M mi- 


(*■) m- 




(*•> IlSjf^lSTS 


<«•) m- 




(i«) nm- 




Rule LXI. 



To reduce Decimals to Vulgar Fractions. 

1°, Place the given decim^, without the decimal point, as 
the numerator of the required fraction. 

2°. For the denominator write unity (1) with as many 
ciphers following as there were decimal places in the original 
decimal fraction, and then reduce to lowest tenns. 

Illustrative Example. — Beduce '00125 to its equivalent 
Vulgar Fraction. 



\WW ^^' 



Ans. 



800 



Exercise 61. 

Beduce to their equivalent Vulgar Fractions: — 



(1.) -0875; -875. 

(2.) -325; -00325. 

(3.) -3125; -0125. 

(4.) -625; -00625. 

(6.) -006125; -6225. 



(6.) -0000875; '00252. 

(7.) -0000000375; '0006 

(8.) -7875; -00008. 

(9.) -001125; -0000756 

(10.) -00008364; -0000^ 



Rule LXII. 

To add Decimal Fractions together. 

1°. Write the quantities under each other as in 
addition of integers, the decimal point being kept ve 
related. 

2°. Add as in ordinary numbers, and place the decinr 
vertically under the decimal points in the addends. 
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Jlhtstrative Example,— Add together 4006 ; 353-1; '00018; 
and 57. 

4-006 
3531 
•00018 

_57 

414-10618. Ans. 



Exercise 62. 
Add the following Decimals as indicated: — 

(1.) 125-3 + 29-024+ -09063 + 671. 

(2.) 3-507 + -0036 + 418-8 + 96. 

(3.) 17-493 + 2-574 + 125 + -004270. 

(4.) 15-0102 + -004+20 + -86280. 

(5.) -00125 + 14-473 + 12500 + -0032. 

(6.) 58 + -099 + 99-7665 + 36*77 + 34096. 

a) 17-73 + 5796-0454 + 99 + 1908 + 365-7. 

(8.) 66-7 + 395-486 + 47965438 + -79 + 58. 

(9.) -04597 + -486 + 43-9 + 93 + 45-67 + 9*8. 

(10.) 38-89654 + -97 + 19-65 + 46 + 64*0795. 

(11.) 479-978 + 98 + -093 + -5796 + 36940 + 1719. 

(12.) 391-41 + -00861 + 22-222 + 140603215 + 80. 

(13.) 71-456002 + 16841 + -01234567 + 66666. 

(u.) 895-32157 + 89-532157 + -89532157 + 89532-2157. 

(15.) 7654-321 + -7654321 + 76543-0021 + 76-54321. 

Rule LXIII. 

To find the difference between any two Decimal Fractions. 

1°. Arrange as in Rule LXII., writing the smaller quantity 
below the greater. 

2°. Incrementally add according to Rule IV., placing the 
<iecimal point as in Rule LXII. 2°. 

Illustrative Example. — Find the difference between 14-0015 
and 8-904701. 

14-001500 
8-904701 

5-096799. Ans. 
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Exercise 63. 
Find the differences as indicated: — 



(1.) 42-17 ~ 3-6592. 

(2.) 86-1-37-589. 

(3.) 129-068 ~ 5-64723. 

(4.) 47-132-46-25107. 

(5.) 8-314-2-9876543. 

(6.) 146-5- -00086945. 

(7.) 32041-31-98765. 

(8.) 11842-6-9988-776604. | 



(9.) 231 - -0080014. 

(10.) 1- -001101. 

(11.) -1- -000999. 

(12.) -001 - -0009009. 

(13.) 3-004-3-0039001. 

(14.) 5000- -736001. 

(15.) 10000- -00081462. 



EULE LXIV. 

To multiply Decimal Fractions together. 

1°. Place the quantities as in integral multiplication, and 
multiply also as in that rule. 

2°. Mark off in the product as many decimal places as there 
are in the multiplier and multiplicand taken together, pre- 
fixing ciphers if necessary. 

Illustrative Example. ~M\\\tv^\j 13-615 by -00153. 

13-615 
-00153 

40845 
204225 



-02083095. Ans. 



Note, — It will afford good practice to the scholar if all the 
examples in this rule be reduced to Vulgar Fractions, the mul- 
tiplication performed, and the results reduced back to Decimal 
Fnictions. Most if not all the contractions given in the 
elementary rules will be more or less available in the several 
rules under Decimal Fractions. 

Exercise 64. 

Multiply the following Decimals as directed :— 



(1.) 3-714x28-7. 

(2.) 6 X -0005. 

(3.) 57013 X -00029. 



(4.) 34-203 X -0123. 
(5.) -008 X -0016. 
(6.) -0125x20-08. 
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(7.) 


•02057 X -0039. 


(19.) 


3-585 X -00209. 


(8) 


•47 X -00432. 


(20.) 


•003125 X -48. 


(9.) 


•575 X 2-04. 


(21.) 


8-4 X -009. 


(10.) 


•36 X •00828. 


(22.) 


3-753 X 9-08. 


(11.) 


•00202 X 2-02. 


(23.) 


•0204 X 40-2. 


(12.) 


1^00025 X 2400. 


(24.) 


•01 X -001. 


(13.) 


1^08 X •007. 


(25.) 


-00125 X 640000. 


(14.) 


35-6 X •01094. 


(26.) 


•00012 X -00013. 


(15.) 


•003105 X 36-4. 


(27.) 


500 X -000000081. 


(16.) 


21 825 X -0046. 


(28.) 


•000003 X -0000401. 


(17.) 


•003625 X 74-2. 


(29.) 


•001 X -0001 X •0002. 


(18.) 


35-85 X 2^09. 


(30.) 


•003 X -0004 X -000501 




Rule 


LXV. 





To perform contracted multiplication of Decimals. 

1°. Mark off from the decimal point in the multiplicand as 
many decimal places as it is required to have in the answer — 
adding ciphers if necessary. To ensure accuracy in the last 
decimal place it is necessary to take one more decimal place 
in the multiplicand. 

2°. Under the extreme right-hand figure of these place the 
unit figure of the multiplier, and write the other figures of 
tbe multiplier in the reverse order. 

3°. Beginning with the right-hand figure of the multiplier, 
multiply by each digit of the multiplier, neglecting all the 
maltiplicand figures to the right of the multiplying figure in 
use for the time being except for carrying. 

4^. Let all the products be so written that their right-liand 
figures may be vertically under each other. 

5°. In the product mark off the required number of decimal 
places. 

Illustrative Example, — Multiply 3-00704 by 4-0205 correct 
to 4 places. In order to be correct we take it to 5 places. 

3-00704 
50204 



1202816 

6014 

150 



12-0898^. Ans. 



126 



FRACTIONAL ARITHMETIC. 



Exercise 65, 

Perform the multiplication and retain four places of d 
mals. 



(1.) 13-734 X 9*105. 

(2.) 219-362 X -00513. 

(3.) 84-723x7-05. 

(4.) 17061 X -050328. 

(5.) -3721 X -40107. 

(6.) 191-191 X -3651. 

(7.) 1-00123x1-165. 

(8.) 71-0013 X -010303. 

(9.) 947-36 X -00423. 

(10.) 46-2375x4-00743. 



(11.) 34-0069 X -005006. 

(12.) 5-415x3-375. 

(13.) 8-90901 X -0031. 

(14.) 2-456 X -00517. 

(15.) -8605 X -5041. 

(16.) -1234 X -4321. 

(17.) -0123x5-432. 

(18.) -1111111 X -mill] 

(19.) 513-411x6-8011. 

(20.) -5354 X -00053. 



Rule LXVI. 

To divide one Decimal by another. 

1°. Equalize the number of decimal places in the div 
and dividend by the addition of ciphers, and throw out 
decimal points. 

2°. Any division that can now take place will give 
integral quotient, and should no division be possible cipl 
must be added to the dividend (or struck out of the divis 
the decimal point being placed in the quotient when the f 
cipher is brought down or struck out in the divisor. 

Tllmtrative Example.— DWv^q 4-1065 by 33-41. 



33-4100 
3341§(^ 



Ans. 1229 + 



7655 

9730 

30480 
411 



Exercise QQ. 
Perform the operations as indicated : — 



4-1065 
41065 



(1.) -0169 -=--013. 
(2.) 49-7-^0025. 
(s.) -00003 4- -001. 



(4.) 68-8085 + 1-5. 
(5.) -060248 -+ 27-2. 
(6.) 17-25-J--0023. 
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(7.) 30-5118 -r- 50-6. 
(8.) 56-673 ^ -0021. 
(9.) 36^-012. 
(10.) -36^12-0. 
(u.) 3-6^1-2. 
(12.) 84-375 -- -00375. 
(13.) 21-97 -r- 1-69, -169, 1690. 
(u.) -144 -r 1200. 
(15.) 4-8 -4- -0016. 



(16.) 1126-08^-00276. 

(17.) -36^-00828. 

(18.) -0216 -r- 25; 1 -5-^-0064. 

(19.) 3-75 H- 225000. 

(20.) 36-^-0081. 

(21.) 3075-^-125. 

(22.) 1215013-8 ^2-023. 

(23.) -000072072 -f- -000012. 

(24.) 6-82-^-0125. 



(25 

(26 

(27 

(23. 

(29. 

(30. 

(31. 

(32. 

(33. 

(34. 

(35. 

(.36. 

(87. 

(38. 

(39. 

(40. 



3-12 --325; 312- '0325. 

64 -^-08;. 6-4 -80; •064-^-008. 

•024-^60; 24 4- -006; 2-4-^•06. 

1-69^-013; 16-9-13; 169 4-1-3. 

1-44-^1-2; 144^-6; -144-7^-016. 

164- -002; •002-f-l-6. 

5-31682^-2. 

-00000512 4- -08. 

-00000729 4- 270. 

-00048514-330000. 

4851 4- -000000033. 

-0000010894- -0011. 

1089 4- -00000000011. 

•0000000016 4-4000. 

913-6244-2-28406. 

-63953684-228406. 



EuLE LXVII. 

To perform division of Decimals by a contracted method, 
hying any required number of decimal places in the quotient. 

1°. Obtain the first quotient figure and determine its posi- 
tion decimally. 

2°. Continue the division until the number of figures re- 
omining to be found is less than the number of figures in the 
divisor, 

3°. Instead of adding ciphers to the dividend cut off a figure 
from the divisor, simply carrying from the figure dropped. 

4°. Bepeat the cutting off until no figures remain. 
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Illmtrative Example. — Divide 91 "6 hj 8931 '61 to 
places. 

8931^\ 916000 



Ans. -0102 



22839 
4976 



Exercise 67. 

Perform the divisions as indicated: — 

(1.) 834-06 -=-51-8724 

(2.) 1234-5 -f- -34567 

(3.) 45-67-4-2-9876 

(4.) 54321-^7893-124 

(5.) 7-2894^81-31256 V To four places of 

(6.) 519-683-4-9876-5431 / decimals. 

(7.) 21 -09274-4- -8677521 

(8.) 3-014-4-71-5215 

(9.) 810-325-4-6-91237 

(10.) 24-36705-4-9-87654 / 



REPEATING DECIMALS. 

All Vulgar Fractions may be reduced to the decimal f 
but all Vulgar Fractions cannot be accurately expresse 
decimals. If we attempt to reduce f to a Decimal we get • 
and the division as well as the decimal terminates; we 
•375, therefore, a Finite or Terminating Decimal. But i 
attempt to reduce f to the decimal form we then 
-428571428571, &c., and the division will never termiu 
that is, a Bepeating, Indeterminate, or Circulating Decim 
the result of our work. These circulating decimals are ei 
pure or mixed : pure when the repetend (or repeating pei 
includes the first decimal figure or digit, and mixed when 
repetend commences at the second or any subeequent fij 
of the decimal. Although the accurate and absolute vali 
a, Vulgar Fraction whose denominator contains factors c 



REPEATING DECIMALS. 



129 



.ban 2 or 5 cannot be actually given in the decimal form, yet 
the decimal may approximate to this true value as nearly as 

we please, «.^., whilst f as above represented by *42857l (where 
the points above the extreme digits of the repetend indicate 
the repeating period or portion) is not quite exact, we may go 
as uear as we please by continuing the figures, so far, indeed, 
that the difference shall be utterly inappreciable. The repetend 
may be indicated either by the dot, as above explained, or by 

the dash, as •'f2857f. 

EuLE LXVIII. 

To reduce a pure Repeater to its equivalent Vulgar Fraction. 

r. Write the given Decimal as the numerator of the re- 
qnired fraction, and for the denominator write as many nines 
as there are decimal places. 

2^^. Reduce the fraction to its lowest terms. 

Illustrative Example. — Reduce * 123456 to its equivalent 
Vulgar Fraction. 



123456 
999999 



Ans. 



Exercise 68. 

Reduce to equivalent Vulgar Fractions in their lowest 
terms:— 



(1) -00578; -367. 

(2.) -8; -6; -5146. 

(3.) -3214; -12987. 

(4.) -7821; -387. 

(5.) -12384; -738. 



(6.) -12345678. 

(7.) -43215678. 

(8.) -3040506. 

(9.) -0045009. 

(10.) -010203. 



Rule LXIX. 

To reduce a Mixed Repeater to its equivalent Vulgar 
fowtion. 

V. Find the difference between the whole decimal and the 
Mo-repeating part thereof by incremental addition. 

T. Write the difference thus obtained as the numerator of 

(28B) 1 



130 FRACTIONAL ARITHMETIC. 

the required fraction, and for the denominator write as 
nines as there are repeating figures in the decimal, s 
luAuy ciphers after them as there are non-repeating figi 
3°. Reduce to the lowest terms. 

• • 

lllvstrative Example. — Reduce '2615 to its equivalent^ 
Fraction. 

2615 = whole decimal 9,fi\*\ 

2 = non-repeating part T^F^n — ^S^Ai 



2613 = difference 



9990 »^3<^- 



Exercise 60. 
Reduce to Vulgar Fractions in their lowest terms: — 



(1.) -01136. 

(2.) -3145. 

(3.) -005165. 

(4.) -3210123. 

(5.) -121213. 



(6.) -54321; -57003 

(7.) -43215; -91003 

(8.) -32014; -21340 

(9.) -32i004; -7121J 

(10.) -037l5; -21234 



Note, — The following demonstration will fully expla: 
principles involved in Rules LXVIII. and LXIX. 

To show the value of 2615 (a Pure Circulator) — 

Let ;r = *2615 

then 10,000 a- = 2615-26152615 + 

and 1^= -26152615 + 

.-. 9999 X = 2615-00000000 

or ^ = MW> which is the answer ob1 

by the Rule. 

To show the value of -2615 (a Mixed Circulator) — 

If ;r = '2615 

then 10,000 a- =2615*615615 + 

and 10^= 2-615615 + 

.-.9990 a<' = 2613-000000 

wherefore ^' = MM> which is the answer 

ously obtained by I 



\ 
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EULE LXX. 

To find the sum of a series of repeating decimals, or to find 
the difference between two circulating decimals. 

. 1°. Place the decimals exactly as in addition of Finite Deci- 
mals, continuing the figures as far to the right as is required, 
and perform the addition precisely as in Kules LXII. and 
LXifl. ^ 

• • • • 

Illustrative Examples. — 1. Find the sum of 1*50123, '30145, 
•0005i478, 4-34, and '815. 

Here the L.C.M. of the numbers of figures in the various 
repetends 1, 2, 3, 4 is 12. We must, therefore, in order to get 
the repetend of the sum carry the several decimals twelve 
places from the longest finite part in any one of them, and 
the result is 

l-500i2312312312312 

•30145014501450145 

•0005i478147814781 
4-34444444444444444 

•8151515151515 1515 

6-96168400921 17319 Ans. 



2. Find the difference between 3-1450i and '6724. 

31460i501 
•67242424 



2^47259077. Ans. 



Exercise 70. 



Perform the operations indicated true to six places of 

deciiunls:— 

(1.) 3-i456 + 214-7890i + 32*9087 + 2157 + '1. 

(2.) 6-2912 + 36-72452 + 14-325 + 1-4. 

(8.) 153-1456 -49-8432i06. 

(4.) 72-546 + 815-i + 36-04567. 
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(5.) 90-003746 - 20-4057989. 

(6.) 142-5 + 32-067 - 24*84762 + 9*83219. 

a.) 6-004i5~ 1-80057. 

(8.) 4-5 + 7-6 + 8-9 + 9-13 + 4-5i6. 

(9.) 2-6i 4- 30-506 + 5-7008 + 9*40003. 

(10.) -9 4- -8 + -7 + -6 + -69 + *608 + -6007 + -00006. 



EuLE LXXI. 

To multiply or divide Repeating Decimals. 
1°. Keduce to Vulgar Fractious ; perform the multiplies 
or the division; reduce the fraction to a decimal. 

Illustrative Example. — Multiply 5*3 by *036 and di 
17*5 by 4-3i. 

5-3 = 5f = 5J = J#; •036 = %«5lf = ^ = ^. 

•• ¥x^'o = 9-SS=*195 Ans. 



9C|C| 



•195 



176 



86^ 

50 

5 



Again 



17-5 = 17t = H^; 4-3i = 4ti=W- 
H^-^ W = ^ X ^7-¥#7^ = 4j)70257611 + 



427 



4-070257611 



1738 



3000 



1100 
2460 
3250 
2610 



480 
530 
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Exercise 71. 

Perform the operations indicated below, to not more than 
six places of decimals: — 



(1.) 4-26 -f- -73. 

(2 ) -3 X -oai (answer in Re- 

curring Decimals). 

(3) -1590 X -472 -^ 2-7. 
(4.) 27-36 -f- 3-109. 

(5.) 2-8xll-36^5-68i. 



(6.) 012 X -396 X 16-65. 

(7.) 3-286714 X -384615. 

(8.) -081 X -925. 

(9.) -068i-T-5-45. 

(10.) -345 X -333 ^4-3. 



t 



REDUCTION OF DECIMALS. 

In the solution of questions under this heading, one or two 
saggefttions may be helpful to the pupil. First let it be re- 
membered that the sign of multiplication must be substituted 
for the word "of" in both Vulgar and Decimal Fractions. 
Second, that in such questions as, "Find the value of -815 of 
£5," we may substitute for the £6 its equivalent in farthings, 
then perform the multiplication and reduce the integral por- 
tion of our result up to pence, shillings, and pounds. However, 
it may be found more convenient in these cases to multiply 
the decimal in our question, say by 5 (marking off the integral 
part as pounds); multiplying by 20 (marking off the integral 
part as shillings); then multiplying by 12 (marking off the in- 
tegral portion as pence); and lastly, multiplying by 4 for the 
farthings. Instead of prescribing a rule, or several rules, three 
or four questions will be worked in full with all needful ex- 
planations; but in complex reduction of both Vulgar and Deci- 
mal Fractions much is necessarily left to the resources of the 
worker, and much more will depend upon the thoroughness 
with which the preceding rules have been studied. 
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Illustrative Examples. — 1. Find the value of '875 of C«. 

•875 

80d = 6«. 8c?. 



70,000 
.*. Ans. = 70(i. = 5«. lOd. 



2. Eeduce ^1, 17«. 6fl?. to decimal of ^5. As in Vu 
Fractions we say — 

£ 8. d. 

xu ..• 1 17 6 Ij 15 3 ^^^ . 

the question = -z — ^r — t, = -/ = --=- = -375. Ans. 
^ 5 5 40 8 ^= 

3. Reduce 8 oz. to decimal of 2 cwts. 

question is A^ = .., ,.l.. ,. = 7^ = -00225 + . An. 



448 


1000 


•00225 


1140 
2440 



4. Reduce the sum of '375 of a guinea, '54 of 8s, 3d,, and ' 
of £2, I5s, to the decimal of ^1, 14«. 8jd 

3 63 
•375 of a guinea = ^-^i^(;. r=l^d, =94id, 

2 

•54 of Ss. 3c?. = ^ X ??c?. = 54d. 

99 1 

3 

•027 of £2, 155. = ^ x^s, = 18c?. 

^^^ 1 

^^ 
2 

.•. sum of quantities = (94i + 54 + lS)d. 

= l6^d. 
= 666 farthings 
Also £1, 14s. S^d, = 1665 „ 
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2 
:. required decimal = ;n?wl = ^ = *4. Ana. 



5 



or 



1665 



Ans. '4 



6660 



\ 






KuLE LXXII. 

To write down any number of shillings, pence, and farthings 
as the decimal of a pound sterling. 

1°. Allow 100 for every 2 shillings and 50 for the odd one 
(if it be given) and a unit for each farthing in the pence and 
farthings, increasing this last result by 1 if the pence exceed 5c?. 

f. Make 3 decimal places of the sum. 

Or (the usual rule presented for this work is): — 

1°. Divide the farthings by 4. 

2°. Prefix the pence and divide the result by 12. 

3°. Prefix the shillings to the last quotient and divide by 20. 

J^ote. — For all practical purposes the first method is suffi- 
cient, but where absolute accuracy to the last digit is demanded, 
the second method must be employed. 

lUustrative Example, — Eeduce 17*. ll|c?. to the decimal of 
* pound sterling. 



4; 3 



12 1 11-75 (B y second method.) 
20 17-97916 



-8989583. Ans. 



850 (By first method.) 
48 

•898 true to 3 places. 



Exercise 72. 

Write down the decimals of a pound sterling equivalent to 
tlie following amounts correct to three places by the firet 
Jttethod, and prove by reducing according to the second 
method: — 
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8. d. 


8. d. 




8. 


d. 


(1.) 


1 3i 


(8.) 8 9i 


(15.) 


15 


6 


(2.) 


2 4J 


(9.) 9 9 


(16.) 


16 


H 


(8.) 


3 5i 


(10.) 10 2i 


(17.) 


17 


4 


(4.) 


4 llj 


(11.) 11 11| 


(18.) 


18 


9| 


(5.) 


5 lOi 


(12.) 12 8^ 


(19.) 


19 


2 


(6.) 


6 8i 


(13.) 13 7} 


. (20.) 


19 


Hi 


(7.) 


7 10 


(14.) 14 Si 
Rule LXXIII. 









To write down at once in shillings, &c., the value of an; 
decimal of a pound sterling. 

1°. For shillings put ^ of the first 2 decimal figures. 

2°. If there be no excess, call the third decimal figure fai 
things. If there be an excess, consider the number formed b; 
it and the third decimal figure as farthings. (For accurac 
each sixpence from the farthings must be called 5}af.) 

(This rule gives the value to the nearest farthing.) 

Illustrative Example, — Write down at once in shillings, &c 
the value of ^'8793. 

The work is so simple that no figure working is required 
We merely divide 87 by 5, put the 
answer down as 17 shillings, then con- '8793 

sidering the 29 as 28 farthings and re- ~£0~VJ8~Td Ans 
ducing to pence we have Id, * ' ' 



(By the ordinary rule 
the process is as here 
exhibited.) 



•8793 
20 

17-5860 
12 

7-0320 
4 

0-1280 



. the answer is 
^0, 17*. 75-1280?. 



Exercise 73. 

Write down from sight the values in shillings, pence, an* 
farthings, of the folloyring decimals of a pound sterling, an 
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afterwards prove your result by the ordinary process of 
reduction, giving the nearest farthing in each case: — 



(1.) £-01145. 

(2.) £-080208. 

(3.) £-09895. 

(4.) £-14166. 

(5.) £-17083. ■ 

(6.) £-192708. 

(V.) £-21666. 

(8.) £-27395. 

(9.) £-292708. 

00.) £-30729- 



(11.) £-33958. 

(12.) £-38125. 

(13.) £0-40729. 

(14.) £0-43437. 

(15.) £0-47187. 

(16.) £0-49062. 

(17.) £0-54166. 

(18.) £0-59895. 

(19.) £0-61041. 

(20.) £0-6375. 



(21.) £0-65146. 

(22.) £0-67916. 

(23.) £0-72291. 

(24.) £0-79687. 

(25.) £080416. 

(26.) £0-83958. 

(27.) £0-88333. 

(28.) £0-91562. 

(29.) £0-93958. 

(30.) £0-98854. 



MISCELLANEOUS QUESTIONS IN DECIMALS. 

These questions are taken from University Examination 

Papers. 

Reduce: — 

0) OS. 6d. to decimal of £4. 

(2.) 4^ oz. „ „ 4 lbs. 1 oz. 4 drs. 

(3.) -6875 of 38. 4d. 

(<) 5 fur. 97 yds. 2 ft. 3 in. to decimal of 1 mile. 

(5.) yI^ of a penny to the decimal of £1. 

(«) 8s. 4d. to the decimal of £1. 

^ ) 7 oz. to decimal of 2 cwts. 

(8.) -8125 of 1 cwt. to qrs. lbs. &c. 

(9) } of 2s. 7 id, to decimal of 1 guinea. 
(i'^) £4, 178. S^d. to decimal of 1 guinea. 
(11.) 14- 1275 acres to roods, &c. 
(12.) £1, 148. 9|c?. to decimal of 2 guineas. 
(13) -72645 of ;ei, I4s. ed. 

(i<) 2*35 miles to furlongs, &c. 

(15.) 28. 2id. to decimal of Is. Sd. 

(16.) 3 pks. 1 gall. 2 qts. 1 pt. to decimal of 8 bush. 

07.) 2 ft. 3 in. to the decimal of 4^ yds. 

J«.) £7, 13». e^d, to decimal of £20. 
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Beduce: — 
(19.) 2j^ of £1, 178. Ad. to decimal of £b. 
(20.) 2 ft. 74 in. to the decimal of 100 yards. 
(21.) f of 4 oz. 19 dwts. to the decimal of 2| of 16 dwts. 21 gra. 
(22.) j of ^5, 19«. Od. to decimal of £Zr 12». Ud. 
(23.) 1 ton 3 cwts. 14 lbs. to decimal of 5 tons. 

(24.) -0375 of ^1 + 5-09 of 2». 9c?. 

(25.) 24 gills to the decimal of 3^ gallons. 

(26.) IJ feet to the decimal of J mile. 

(27.) 2-5 of 1 ton 6 cwts. + 3*125 of 2 qrs. 16 lbs. + 3'75 of 448 oz. 

(28.) ^'9375 to shillings, &c.; 17«. 6c?. to decimal of £\. 

(29.) -856 of 2 cwts. 26 lbs. ~ 3*227 of 2 qrs. 10 lbs. 

(ao.) Prove that '3 of £\ + '4 of 3<. 7f</. + '5 of Id. = -6 of 1 1«. 3d 

2*8 X 11*36 
(31.) Expre&s — — as a Vulgar Fraction. 

5-681 

(32.) Reduce 375; 0375 and 0109 to Vulgar Fractions. 

(33.) Simplify ('064 + 12*26) -=- -9375. 

(34.) Reduce 22*4 -h ^5 + 250 -f-*8 + 1*2-^*0075. 

(35.) 2*34 X 1*025 -4- -0009. 

(36.) Reduce '363 of £2, Is. 3d. to decimal of '72 of £3, 6s. Od. 

(87.) £*02i-h(l*76«.-3*2fl?.). 

(38.) Compare the values of •7793650 of a guinea; *8i of £1, 
and *9816 of l&r. Sd. 

(39.) Reduce -02083 of ^67, 4s. Od. to decimal of 1 guinea. 

(40.) Reduce ('0015 of lOs. + 2*0615 of 10». 6d + 1*04 of 2*. U) 
to decimal of ^1. 

(41.) Find value of ^4*790625, and reduce 8 yds. 9 in. to deci- 
mal of 1 mile. 

(42.) Reduce 5 cwts. 1 qr. 13 lbs. 9 oz. to decimal of 1 ton. 

(43.) Reduce 6s. 4d. to the decimal of £3, 6». Sd. 

(44.) How often is '125 of £1 contained in 17*5 of 1«.? 

(46.) (-775 of ^5) ^(-01024 of Is. Hid.). 



SIMPLE PRACTICE. 139 



COMMERCIAL ARITHMETIC. 



PKACTICE. 



Practice is the method of computing the vahie of any num- 
ber of articles at a given or specified price per article by means 
of aliquot parts. It is based on the principle that the value of 
any number of articles at a fixed price is equal to the sum of 
the prices of the same number of articles at various amounts, 
wliicli amounts in the gross equal the original specified price. 
Thus the price of 100 articles at 5«. 9c?. is equal to the price of 
100 @ 5«. + price of 100 @ 6c?. + price of 100 @ 3d, There are 
many devices and short methods adopted in mercantile life for 
the calculation of prices, and several of them will be given in 
the article "Mental Arithmetic" at the end of this Treatise; 
bat some modifications of great value will be presented in the 
Illustrative Examples which follow the Rules. Practice is 
Simple or Compound. 

SIMPLE PRACTICE. 

Rule LXXIV. 

To find the price of any number of articles at a specified 
price each. 

. I**. Multiply the number of articles by the highest denomina- 
Jon in the price, and take aliquot parts for any and all lower 
"eoorainations. 

2*. Sum the results for the required price or value. 

Xote. — It is often more convenient to take a higher price 

^n the one given, aliquot parts for the difference, and incre- 

%ntally add the results; or to multiply the number of articles 

u>r the price) by a certain number (2, 3, 4, or other) and divide 

^e price (or the number of articles) by the same number. 

^'ther devices of a useful character will be exemplified in the 
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Illustrative Examples. The ingenious student will d 
in the rule of Practice a very wide field in which to € 
his powers, and much additional interest may be impa 
the work of a class by stimulating it to discover and det 
the most advantageous method of solution in each exai 

/lliLstrative Examples. — (1.) Find by Practice the v 
3210 articles @ £1, 185. 6|fl?. each. 

We state the question as 3210 @ X2 ^ {\s. b^d,). 



8. d. 
1 4 


!»« 


1 

oi 


t 



3210 




6420 

214 

13 

3 


7 6 
6 lOi 


^6189 


5 7i 



£ 

price @ 2 
„ „ 

,, „o 


8. 

1 





d. 

> 

4 

1 


] 

. lucre 

Ad(i 


» » ^ 


18 


6iJ 





(2.) Find by Practice the value of 8457 articles @ £5, 1 
each. 

Again we state incrementally, and introduce an adc 
element in the subsequent working; the question is 
£6~(6*. 9id). 



s. d. 

6 

9 

Oh 



t 

1^ 



8457 






50742 






2537 


2 





317 


2 


9 


17 


12 


44 



£47870 2 104 = 



£ 8. d. 
price @ 6 

J 

lucre 
041 Add 

24J 



= price @ 6 6 >! 
= „ ,,0 6 
= „ ,,009 



» 



„ 



>, 




5 13 



(3.) Find by Practice the value of 9876 articles @£Q, 1 
each. 

If the incremental method be not used the folio wir 
be adopted : — 

8. d. 

9876 

59256 
7407 

370 7 
30 17 3 



15 


J 


9 


J^ 


0} 





£67064 4 3 Ana. 



Simple practice. 
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(4.) Find by Practice the value of 8157 articles @ £4, 19*. lOid 
each. 



s. d. 

1 


^(J 


IJ 


4 



8157 
40785 



@£5~(ljfl?.). 



^(^X Vk Q price @ Is. not needed. 
50 19 7i 



. £40734 4^ Ans. 

(5.) Find by Practice the value of 5784 J articles @ £7, Is. S^d. 

8. d. 

5784 5 



7 








7 





If 



^ 


40489 15 






t 


2024 9 


9 




168 14 


1^^ 






42 3 


6^r 


} 


4 


£42725 2 


5 


f Ans. 



(6.) Find by Practice the value of 362f articles @ £7, I6s. 2]<y. 
each. 

^ Here we multiply the number by 7 and divide the price by 
h 80 obtaining — 



2535 articles @ £1, 2s. S^d. each. 
253 10 
31 13 9 

7 18 5i 



8. d. 
2 


^ 


3 

1 


f 



^2828 2 2i Ans. 






Exercise 74. 

(I) 12345^ 
(2.) 67891 

f3.) 23456 y @ 10«.; 6s. 8c?.; 5s.; 4s.; 3«. 4(^. each. 
(4) 789121 
(5.) 34567; 
(«.) 891 23^ 
(7.) 45678 

(8.) 91234}- @ 2*. 6c?.; 2«.; 1*. 8c?.; Is. 4c?.; 1«. 2d.; ]«. each. 
0>.) 567891 
m 98765; 
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@ 6(1.; 4d.; Sd.; 2d.; IJcf.; Id.; id.; Jrf. each. 



(11.) 43219^ 

(12.) 87654 

(13.) 32198 

(14.) 76543 

(15.) 21987 

(1(5.) 65432\ 

(17.) 19876 

(18.) 54321 r @ 16s. 8d.; 158.; Us.; 13s. 4d; 12*. 6d. each. 

(19.) 99887 

(20.) 76655^ 

(21.) 44332 ^ 

(22.) 21199 \ @ I2s.; lU8c?.; Us.4d.; lls.Sd.; Us.; lOs. lOd.e&ch. 

(23.) 88776 J 

(24.) 65544^ 

(25.) 33221 - @ 9*.; 8s. 4d.; Is. 6d.; 7s.; 6s. Ad.; 6s. Sd. each. 

(26.) 19988^ 



(27.) 77665 1 

(28.) 54433 J 

(29.) 22119 I 

(30.) 98877/ 

(31.) 665541 

(32.) 43322 J 

(33.) 11998) 

(34.) 87766/ 

(35.) 55443 I 

(36.) 32211/ 



@ 6s.; 6s. 6d.; bs. 4d.; bs. Sd.; bs. 2d. each. 

@ Ids.; I7s. 4d.; I6s. 6d.; lbs. lOd.; ISs. Sd. each. 

@ ds. lOd.; 9s. Ad.; 8s. Ad.; Is. 10c?.; 7s. 9d. each. 

@ I2s.l0hd.; Us.lOid.; 7s.6id.; 8s.6id.; 9s.3id. 

each. 
@ ^1, 9s. lOd.; £1, 9s. Ad.; £l, 8s. Ad.; £1, I6s. Sd.; 

£1, 17 s. Ad. each. 



(37.) 

(38.) 
(39.) 
(40.) 
(41.) 
(42.) 
(43.) 
(44.) 
(45.) 
(46.) 
(47.) 
(48.) 
(49.) 
(50.) 
(51.) 
(62.) 

(S3.) 



339 @ 

358 „ 
967 „ 
702,, 

917 „ 
776,, 
862 „ 
954,, 
376,, 
914,, 
582 „ 
497,, 
365 „ 
799,, 
815 „ 
474,, 
609,, 



£ 8. 

19 
17 
13 

19 

1 
10 11 

6 13 

7 15 
9 2 

15 17 



7 
8 
1 
2 
2 
2 
2 



19 
13 
17 
19 
18 
9 
10 



d. 

9f each. 

2i 

6i 

7i 

6i 

9h 

73 

6i 

8! 

64 

9i 
54 
31 
04 

H 

7 






» 






» 



5> 



» 



ft 



(54.) 
(65.> 
(56.) 
(57.) 
(58.) 
(59.) 
(60.) 

(61.) 
(62.) 
(63.) 



673 
862 
991 
2963 
1594 
4444 
3786 
9218 
5007 
3037 



(64.) 19615 
(65.) 72968 
(m.) 38672 
(67.) 232 
(68.) 258 
(69.) 614 
(70.) 790 



@ 
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COMPOUND PRACTICE. 

In Compound Practice both the quantity and the piiue iire 
compaund, i.e. compoaed of several denominiitioiis. There are 
several ways of solving the questions under this rule, some of 
'iiich are subjoined. However, in actual biiainess the "ready 
reckoner" is generally at hand, when a reference to ita pages 
rill often save a deal of valiialile time. 

Rule LXXV. 

To find the value of a given quantity at a specified price 
■lien the quantity is composed of several denominations. 

1°. Wort upon the price, multiplying it by the denoniiiia- 
'wi to which it belougH, and take aliquot pai ta for the lower 



Hbatrative Example. — Find the value by Practice of 10 cwta. 
Iqrs. 21 IbB. ® £94 per cwt 

£M = price of 1 cwt. 



2qiK 
1 ,. 
14 lbs. 





840 = 




42 = 




21 = 




10 10 = 




6 5 = 




£»ia 15 = 



10 cwte. 3 qrs. 21 lbs. 
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The same question can be worked by two other methods, 
which shall now be exhibited. 



7 


h 


£84 = price of 1 cwt. 

924 = „ 11 „ 
5 5 0= „ 7 lbs. 


cvrtM. qrs. lbs. 

10 3 21 
5 ^ 


£918 15 = „ 10 cwts. 3 qrs. 21 lbs. 



£10 18 9 = price of 10 cwts. 3 qrs. 21 lbs. @ £1 per cwt. 
12 



131 5 

7 



£918 ] 5 = price of 10 cwts. 3 qrs. 21 lbs. @ £84 per cwt 



Find the price of — 



Exercise 76. 



(1. 

(2. 
(3. 
(4. 
(5. 
(6. 
(T. 
(8. 

(9. 
(10. 

(11. 
(12. 
(18. 
(14. 
(15. 

(16. 
(17. 
(18. 
(19. 

(20. 
(21. 
(22 



104 ac. 3 ro. 10 po. @ £42, 15«. an acre. 
44 ac. 2 ro. 25 po. @ £55, 165. 7^d. an acre. 

2 ac. 3 ro. 16 po. @ £24, 13«. 4^d. per rood. 

24 cwts. 3 qrs. 16 lbs. 10 oz. @ £2, Os. Sd. per cwt. 

3 cwts. 2 qrs. 21 lbs. @ £55, 10*. 6d, per cwt. 

1 ton 14 cwts. 1 qr. 11 lbs. 12 oz. @ £4, ISs. 4d. per cwt. 
23 cwts. 1 qr. 23 lbs. @ £3, 188. 9d. per cwt. 

39 ac. 2 ro. 18 po. @ £12, 5«. per acre. 

•86 lb. + 2*32 dwts. + 2^^ grs. @ £4, 4*. lid, per oance. 

2 tons 5 cwts. 2 qi-s. 16 lbs. @ £113, 3«. 4d. per ton. 
23 tons 6 cwts. 2 qrs. 14 lbs. @ £3, IZs. 4d, per ton. 
17 ac. 2 ro. 25 po. @ £76, 10«. per aci-e. 

2 cwts. 3 qrs. 7 lbs. @ £4, 15«. &d. per cwt. 

8 oz. 12 dwts. 18 grs. of gold @ £3, 18^. 4c?. per ounce. 

Value of 3 pockets of hops, each 1 cwt. 3 qrs. 14 lbs. @ 

£3, 128. 6d. per cwt. 
20 ac. 3 ro. 15 po. @ £675 per acre. 
220 miles 3 fur. 20 po. 5 yds. @ £11 per mile. 
7 oz. 13 dwts. 15 grs. @ £3, 108. per ounce. 
2 wks. 4 dys. 10 hrs. @ 368. per week ( 1 week = 6 days; 

1 day =12 hours). 

2 qrs. 1 bush. 1 peck @ 48. 4d. per bushel. 

3 silver candlesticks, each 4 oz. 7 dwts. @ 78. 6d. per ounce. 
2 qi-8. 3 bush. 1 peck @ £5, 16*. per quarter. 
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Find the price of — 

(23.) 3 pecks 1 gal. 3 qts. 1 pt. @ £4, 12*. per gallon. 

(24.) 2 qrs. 14 lbs. ® £5, 16«. &d. per ton. 

(25.) 2 tons 21 lbs. @ £12, lOs. per cwt. 

(36.) 3 lbs. 5 oz. 14 dwts. 12 grs. @ 17 s. 6d. per ounce. 

(27.) 26 ac. 3 ro. 25 po. @ £2, ISs. 4d. per acre. 

(28.) 34 cub. yds. 3 ft. 288 in. @ £3, 6*. 9d. per yard. 

(29.) 87 yds. 1 ft. 10 in. @ £3, 6«. Sd. per chain. 

(30.) 5 ac. 2 ro. 1 1 po. @ £95 per acre. 

(31.) 5 ac. 3 ro. 7 po. 88 yds. @ £161, 6«. 8d. per acre. 

(31) 2 ro. 19 po. 19 sq. yds. @ £40, Ss. 8d. per acre. 

(33.) 12 silver bars, each 5 lbs. 7 oz. 19 dwts. 22 grs. @ 4s, Id, 

per ounce. 
(34.) 14 ac. 3 ro. 26j po. @ £52, 7«. 6ci?. per acre. 
(35.) What is the total produce of a field of 18 ac. 1 ro. 28} po. 

@ 7 qrs. 6 bush. 2 pks. per acre? 



VARIATION. 

Ratio and Proportion can only be fully taught in works on 
Algebra and Geometry. The usual result with pupils in the 
"Proportion" rule, as given in the ordinary books on arith- 
metic, is uncertainty, confusion, and inaccuracy, the learners 
acquiring very vague ideas indeed on the theory and principles 
<rf the subject. The ** Fractional Form" which is here intro- 
duced is intended to supersede the so-called " statings," and 
▼ith a little supplementary explanation from the teacher it 
«D be made intelligible to the dullest scholar. The practical 
utility of the method is self-evident. 

Rule LXXVI. 

To solve questions and problems in which quantities vary 
directly or indirectly the one with the other ; two quantities 
being said to vary directly^ when they are so related that they 
increase or decrease simultaneously; and to vary indirectly , 
when as one increases the other decreases. 

1°. Place the given fact or facts in a line, putting the sign 
of equality before the figures indicating the known price, work 
done, &c. 

Sf*. Under the statement write the question term for term, 
itiiig for the vacant space where the required answer should 
eome the aign ?. 

(20S) IL 
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3°. Draw a horizontal line for the required fractional form, 
above which place the odd term, writing the denomination at 
the end of the line. 

4°. Now consider any one pair of like terms and ask, Do this 
denomination and the odd term vary directly or indirectly? 
If directly, invert the position of the figures composing the 
term under consideration in the fractional form; if indirectly, 
place the figures unchanged in position in the fractional form. 

5° Proceed in like manner with all the terms until none 
remain, putting the sign of multiplication between each item 
of both numerator and denominator, then cancel out, multiply 
out, and reduce. 

It will be observed that there is no distinction made here 
between simple and complex problems. The folly of creating 
an imaginary difference where none really exists, as is done 
by speaking of "Simple and Compound" Proportion, and thus 
conducing to bewilderment on the part of the pupil, is only 
recognized to be condemned. 

Illustrative Examples, 

1. If 16 tons cost £56, what will 50 tons cost at the same 
rate] ^ 25 

By 1°. 16 ton8 = £56 ) By3°and4° £&^ = ^£175. Am. 
„ 2°. 50 „ = ? J ^^ — 

By 4° we ask, Do tons and price vary directly or indirectly^ 

Of course always directly, i.e. o^ the number of tons increase 

so must the total price. We therefore write 50 above and 16 

below. The proof of this arrangement is as follows. If £56 

be the cost of 16 tons we get the price of 1 ton by dividing 

56 
£56 by 16; and if £— be the price of 1 ton, 50 times that price, 

or £ -^- — , must be the price of 50 tons. 

By 5° we cancel out, multiply, and reduce. 

2. If 10 men mow a field in 12 days, in how many days will 
15 men mow it] 

4 2 
10 m. = work in 12 days. ) «x^q ^^^^ ^ g ^^^^ ^ 

Men and days vary indirectly, for the more men the less daji 
will the work take. We therefore leave 10 and 15 unchangid 
in position; then cancel and multiply, &c., as before. 
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3. K 250 men consti-uct a bank 300 yds. long, 15 yds. wide, 
and 10 yds. high, in 12 days of 10 hrs. each, what must be the 
length of a bank 30 yds. wide and 20 yds. high, which 600 
men construct in 40 days of 8 hrs. each ? 

a) (2) (3) (4) (5) 

yds. yds. yds. 

250m. = 300 long, 15 wide,and 10 high in 12 days of 10 hrs. each. 
600,, = ? „ 30 „ 20 „ 40 „ 8 „ 

15 

)|ggx^(^xx^xxe^x4(^x8 ^^^ = 4 X 8 X 15 = 480 yds. Aus. 

The required length of bank must vary — 

(1^ directly as number of men employed. 

(2) indirectly „ „ yards in width. 

(3) „ „ „ „ height. 
(4^ directly „ „ days (or time). 
(5) „ „ „ hours ( „ ). 

lu order to illustrate the superiority of this mode of solving 
complex problems in arithmetic, an extremely tedious question, 
extracted from a well-known treatise, will be given and worked 
•at in full. 

4. If ^^^^2^^ o^ "^2^ will purchase § of f of 192 yards of 

steel rails weighing 70 lbs. per yard, what should be the 
weight per yard of 2 fur. 120 yds. of the same quality of rails 

which cost jg ^ a 

(purchases) 

f ?i-^j^ of £2^% = % of J of 192 yds. @ 70 lbs. per yd "^ 

7 ' tV 
£ 11 =2 fur. 120 yds. @? „ „ 

All these complex fractional forms will be written in place 
without any difficulty whatever, and without the slightest 
nference to their complexity or simplicity. 
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7 * *V 

70 X ^ ^ X J X J X 192 

«i2 lbs. 

?i-^yii X 2^ X 560 
loj 

3 24 

^ X^ ^ -^^ <S| X ^^ X ^ X .^ X 5^ X !^ ^^ X i^ X ^ X ^ X X ^^ lbs 
>$xXx5,Xx^x^x!^(^x ^^x'X X 1^^ X ^^(^ 

= (3 X 24) lbs. = 72 lbs. Ans. 



Exerfcise 76. 

(1.) How mauy houi-s a day must 171 men work to do ii 

91 days what it takes 143 men 333 days of 9 brs. ead 

to dol 
(2.) If 8 men build 2 roods of wall one brick thick in 3 dajs 

how many men can build 5 roods of wall one and a bal) 

bricks thick in a week? 

(3.) If 1 cwt. 2 qrs. 14 lbs. of sugar cost £3, Os. 8g?., what will 
7 lbs. cost? 

(4.) If 7 francs are worth 6s. Sjrf., what will 20570 frana 
represent? 

(5.) If 10 horses eat 7 bush. 2 pks. in 7 days, how many hones 
will eat 3 qrs. 6 bush, at the same rate in 10 days? 

(6.) If 1000 sovereigns weigh 21 lbs. 5 oz. 16 dwts., what will 
192 sovereigns weigh? 

(7.) If £20 gain £16 in 5 months, what sum will gain £24 in 
3 months? 

(8.) If 2| ~ If of an estate cost £440, what will 2J of 6,^ cost? 

(9.) If 152 sacks contain 65 qrs. 2 bush. 2 pks., how many 
sacks will contain 18 qrs. 7 bush. 1 pk.i 

(10.) A man walks 600 miles in 25 days walking 8 hrs. daily, 
in how many days of 10 hrs. will he walk 330 miles? 

01.) If it costs 16 guineas to supply 30 men 48 women and 
60 boys with bread for a week, supposing a man to eal 
twice as much as a boy and a woman one fourth lesi 
than a man, how much will it cost to supply 25 md 
60 women and 72 boys with bread for 10 days? 

(12.) If tlie income tax on £300 be £11, 5*. Od., what shooUi 
£525, lOs. Od, pay as a tax? 
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(13.) If 4 men earn £^, 10«. Od, in 6^ days, what will 17 men 
eai-n iu 4 weeks of 5^ days each ? 

(14.) If 2 ro. 15 poles cost £59, 7*. 6o?., what will 8 ac. 17 poles 

be worth ? 
(15.) If 10 men and 15 boys reap a field in 6 days, in what 

time will 7 men and 12 boys do it (given that 2 men 

can do the work of 3 boys)] 

d^') If 8 horses plough llf acres in 2 days, in what time will 
6 horses plough 17^ ac? 

(17.) If 17 yds. cost X4, 8«. Q\d,y what will 120 yds. cost] 
(18.) If 25 chests weigh l.ton 3 cwts. 1 qr. 21 lbs., how many 
will weigh 1 ton 11 cwts. 3 qrs. 14 lbs.? 

(19.) If 10 horses eat 7 bush. 2 pks. of corn in 7 days, how 
many will eat 3 qrs. 6 bush, in 10 days? 

(».) If 44 labourers do a work in 15 days of 10 hi-s., how many 
navvies will do j more work in 7 days of 1 1 hrs., if 3 
navvies do the work of 5 labourers? 

(2L) In what time will 12 men do a work which 8 men can do 

in 27 days? 
(22.) A. goes 78 miles in 13 hours, in what time will he go 

60 miles? 
(23.) Three men mow 15 ac. in 6f days, how long will 10 men 

take to do it? 
(24.) Five horses eat 8 bush. 1 j pks. in 9 days, how long will 

66 bush. 3| pks. last 17 horses? 

(25.) Fifteen yards cost £\, 13«. 9o?., what will 20 yds. 1 ft. cost 

at same rate? 
(28.) A. earns thirty shillings in 8 days of 9 hra. each, in how 

many days of 10 hrs. each can he earn 50/? 
(2r.) 288 yds. cost £4, 14*. lOjo?., what number of yards will 

cost £1, 11*. 1^.1 
(28.) Seventy men dig 1 ac. 2 ro. 10 po. in 5 days, how many 

can dig 2^ ac. in 28 days ? 
0.) Three persons spend £1 in 4 weeks, how many will spend 

£112 in 13 weeks 5 days? 
(N) Seventeen men earn £6, 7*. Qd. in 2 days, how many will 

earn £11, b», Od. in 4 days? 
(B.) Twenty-five men do a work in 4 days of 6 hrs. each, how 

many hours per day for 5 days must 24 men work to 

do the same task? 
(ft) If 8 men do a work in 75 days, how many men would do 

it in 40 days? 
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(33.) Twenty-five horses cost £11, 6s. O^d. in corn, &c., ] 
week, how much will 13 horses cost from Septembe; 
to October 31? 

(34.) How many men will do in 19 days a work which 1 
men do in 12 days? 

(35.) Twelve persons require £1\, I6s. 3d, worth of meat 
5 weeks when meat is 9d. per lb., how much will 
persons require for 7 weeks when meat is 1/ per lb. ? 

(36.) Fifteen men earn £68, 12«. 6d, in 25 days, in what tii 

will 20 men earn £35 ? 
(37.) How far will 48 tons be carried for the money whi 

carries 36 tons 144 miles? 

(3S.) If 6 men do a work in 30 days of 9 hrs. ea<;h, how ma 
men will do 10 times the work in 25 days of 8 hrs. ea* 

(39.) A book of 320 leaves, 21 lines on each page, and elev 

words to a line, costs £19, what will a book of 2 

leaves cost, with 28 lines on a page, and 10 words ii 

line? 
(40.) Seven men live on £140 for 28 weeks, how long w 

£135 last 9 persons? 
(41.) Four men earn £6 in 12 days, what would 6 men ea 

in 10 days? 
(42.) If £3, lOs. Od. be paid for 18 weeks' service, how loi 

will £8, 15*. Od, pay for? 
(48.) If 45 men do a work in 16 days of 10 hrs. each, in ho 

many days of 12 hrs. would 100 men do it? 
(44.) If 29 men earn £80, 9s. 6d. in 54 days, how many wi 

earn £407 in 12 days? 
(45.) If 159 articles cost 19s. lO^d., what will 161 articles cost 
(46.) If 3 men do a work in 60 days, how many will do it i 

20 days? 
(47.) How many men will mow 114 ac. in 9 days, if 14 me 

mow 76 ac. in 6 days? 
(48.) If 15 men build a wall 25' yds. long 2 yds. high and 2 f 

thick in 14 days, in what time will 7 men build a wa 

30 yds. long 7 ft. high and 1 foot thick? 
(49.) What will 60 men earn, if 36 men earn £28, 16«. Od? 

(50.) The carriage of 4 tons is 17 s. 4d., what will 6 tons 3 cwt 

3 qrs. cost in carriage? 
(51.) How much will 20 men earn in 4 days, if 14 men eai 

£9, \6s. in 7 days? 
(52.) If 5 men mow 33 ac. in 5 days of 11 hrs. each, in wh 

time would 4 men reap 32 acres, working 10 hrs. dail 
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if they reap 5 acres in the same time that they cau 
mow 6] 

(53.) If 300() copies cost i;4725, what will 1937 copies be woiiih? 

(54.) What will 30 men and 50 boys earn in 32 days if 54 men 
earn £60, lbs. Od., supposing 2 men to do as much work 
as 5 boys ] 

(55.) If 9 ac. 1 ro. 32 po. of pasture suffice for 25 sheep, how 
much pasture will be required for 480 sheep? 

(515.) If 12 furnaces consume 12 tons 9 cwts. 21 lbs. in 10 hrs., 
how long will 7 furnaces be in consuming 15 tons? 

(57) What is the rent of 34 ac. 1 ro. 10 po., if 6 ac. 3 ro. 18 po. 

be let for .£21, 9*. ddJ 
(58.) How many miles can a man walk in an hour, if he walk 

11 yds. in 5 seconds? 
(59.) If 3 ac. 2 ro. 12 po. grow 15 qrs. 3 bush. 2 pks. of wheat, 

what will 7 ac. 3 ro. 36 po. yield? 
(w.) How much corn can I purchase for £85, Ss. Ad, at the rate 

of 1 qr. 2 bush. 2 pks. for £3, Us. 9fl?.? 

((ii.) If 5 men dig a trench in li days of 4^ hrs. each, how long 
would one man take to dig a trench half as large again 
working 5 hrs. a day? 

(«2) If 3 men working 4 hrs. daily can build a wall 80 ft. long 

6 ft. high and 2 ft. thick in 5 days, how many men 
working 3J hrs. a day can build a wall 100 ft. long 

7 ft. high and 4 ft. thick in 25 days? 

(«3) If 45 women earn £207 in 48 days, how many days must 
25 men work to earn £76, 1 Zs. 4g?., a man's wages being 
double those of a woman ? 

(w.) If 620 men dig a trench 5 ft. 6 in. broad, 4 ft. deep, and 
155 yds. long in half an hour, what length of trench 
10 ft. broad and 8 ft. deep can 2400 men dig in 6 hrs.? 

«5.) If 16 pioneers in 5 days of 12^ hrs. long can dig a trench 
139*75 yds. long 4i yds. wide and 2i yds. deep, liow 
many hours per day must 90 pioneers work during 
42 days in order to dig a trench 4910^^^ yds. long 
4 J yds. wide and 3^ yds. deep? 

(to.) If 248 navvies in 5i days of H hrs. each dig a trench 
232^ ft. long 3 ft. 8 in. wide and 2 ft. 4 in. deep, in how 
many days of 9 hrs. each should 24 navvies dig a trench 
337^ ft. long 5'J ft. wide and 42 inches deep if the 
degree of hardness of the ground in the first case be to 
thfl^ iu the second as 7 to 4? 
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SIMPLE INTEREST. 

By the rule of " Simple Interest " we are enabled to calcu 
late the amount of interest acci*uiug on a given Principal fo 
any length of time at a fixed rate per cent. In Simple Interes 
the interest is supposed to be paid at the end of every yea 
by the borrower. Problems in this rule are solved by th( 
piLnciple of Vai-iation. The following formulas, which must h 
committed to memory, will be all that is necessary to enabL 
the pupil to calculate correctly any ordinary questions tha 
may be proposed. Each formula should be fully explained bj 
tlie teacher on the Unitary or Fractional Method. 

Formnla 

. ^ PxRxTPxRx T(month8) _ P X 2R x T (day8) 

^"^^ U)0~""" 1200 " 73,000 

/AX T>_100xl 

^^ RxT * Where 

,. -P_100xl P = Principal. 

^^^ PxT * I = Interest. 

/7\ m_100xl T = Time in years. 

W ^ - p^ jj, • R = Rate pel- cent 

1(X) X A A = Amount (or Principal in- 

(^) ^ = 100 + (R X T) creased by its Interest). 

Rule LXXVII. 

To find "Simple Interest " — Principal, Rate, and Time 
being given. 

1° Divide the product of Principal, Rate, and Time by 100. 

Note. — In all the Rules in this subject P stands for Principal, 
I for Interest, T for Time (in years), R for Rate per cent, and 
A for Amount. 

lUiLstixLtive Examples. 

1. Find the Interest on £5674 for 5 years at 47o. 

Formula(a)I = ^-^^^ = ^?^i^ Ans 
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Should the time be iu months the formula is modified as 

follows : — 

2. Calculate the Interest on £1728 for 3 yrs. 5 mos. at 57o« 

3 yrs. 5 mos. = 41 mos. 
144 
j^U^§_x4]^^5904^^295,^^ 

\%(^i^ 20 . ' 

20 

If the time should include days the work will be as follows : — 

3. Find the Simple Interest on £10000 for 2 yrs. 123 days 
at3r/o. 

j_ 10000 X 3^ X 2^f f _ 10000 x 16 x 1706 _ 54592000 _ 
100 ~ 100x5x730 "" 73000 

£747, les. SJo?. + Aus. 
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,, 4i7o- 


ao.) 


» 


»> 




250 





» 


ajyrs. 
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(20.) Fiud Simple Interest on 7240 for 5jyrs. @ i 
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It will be expedient at this stage to give the short r 
division by 100 and also by 73000. So many quesi 
Simple Interest involve the division by 100, and 36i 
multiples, that it is essential, in order to save time an* 
to furnish a concise method of dividing by these ni 
The rules are occasionally asked for in public exami: 
and where they are not actually employed in the soli 
the questions they afford a simple and easy mode of ] 
the accuracy of the answers, a matter of no small imp 
in an examination. 

EuLE LXXVIII. 

To divide any amount consisting of pounds, shillin 
pence by 100, writing the answer down at once. 

1°. Mark off the two right-hand figures from the ; 
and call the remaining figures, to the left of these two 
pounds in the answer. 

2^ For shillings divide the figures cut off by five i 
quotient will give the shillings. 

3°. Now prefix any remainder there may be to \\ 
nearest number of shillings: call the number so forn 
things, reject one for every twenty-five in this numl 
reduce the residue up to pence. 

nivbstrative Example, — 1. Divide £57893, lis, 10 jo?. 

£578,93, Us, 10|c?. 

€578, 18«. 9jc?. Ans. 
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By 1°, 93 is cut off and 578 becomes pounds for answer. 
Then by 2°, 93-^5 = 18 and 3 over, 18 becomes shillings in 
answer. By 3°, prefixing 3 to half the number of shillings 
we get 39, calling it 37 (for twenty-fifths), and the full answer 
is £578, ISs, 9ld. 

Exercise 78. 

Divide each of the following amounts by 100, writing down 
tbe resnlt at once to the nearest farthing. Then prove each 
answer by the ordinary method of division: — 





£ 8. 


d. 




£ 8. 


d. 


(1.) 


123 4 


5J 


(11.) 


40579 3 


6i 


(2.) 


14567 8 


9| 


(12.) 


8 9 


4 


(3.) 


87065 13 


Hi 


(18.) 


36 17 


H 


a) 


9988 17 


6| 


(14.) 


457 8 


Hi 


(5.) 


80157 16 


H 


(15.) 


1521 


6| 


(6.) 


2468 10 


m 


(16.) 


72481 19 


Hi 


a) 


101501 1 


oi 


(17.) 


188864 18 


loi 


(8.) 


33333 13 


3| 


(18.) 


352148 17 


H 


(9.) 


5555 16 


H' 


(19.) 


24405 16 


Hi 


(10.) 


77717 7 


71 
Rule L 


(20.) 

XXIX. 


108070 11 


n 



To divide any quantity by 73000. 

1°. Add to the dividend one-third of itself, one-tentli of 
that third, and one-tenth of that tenth (rejecting all shillings 
^d remainders). 

2°. Cut off five figures to the right and reject one farthing 
^or each £10 in the answer (1 farthing for every £10, Ss. 4 Jo?.). 

3°. The figures to the left will be pounds integral, whilst 
the five figures cut off will be decimal, which reduce for shil- 
liugs and pence. 

Illustrative Example, — Divide £3674156, 3«. IIM. by 
73000. 

3674156 

1224718 

122471 

12247 



50 . 33593 



£50, 6«. 7^. nearly. Ans. 
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Exercise 79. 

Divide each of the following amounts by 73000 
tenth and tenth rule, proving your answers by 
method of division: — 



(1.) £1234567 

(2.) £2345678 

<3.) £3456789 

<4.) £4567892 

<5.) £5678923 

<6.) £6789345 

(7.) £7894567 

(8.) £8912345 

(9.) £9876543 



(10.) £2198765 

(11.) £4321098 

(12.) £7654321 

(13.) £8765403 

(u.) £6050403 

(15.) £5544332 

(16.) £3322119 

(ir.) £1122334 



Rule LXXX. 



by the third, 
the ordinary 

(18.) £7205614 

(19.) £231541 

(20.) £4789216 

(21.) £5234789 

(22.) £1982736 

(23.) £5289627 

(24.) £4668657 

(25.) £99999999 



To find the Principal : Interest, Eate, and Time being given. 
1°. Divide the Product of 100 and Interest by the product 
of the Rate and Time. 

Formula (6) ^ = - s- rp- ' 

Illustrative Example. — What Principal will yield £128, 
12«. Qd. as Interest in six yeara @ 3^ per cent? 

6*125 A 

Exercise 80. 

& 8. d. Years. 

(1.) Whiit Principal will yield 30 as Interest in 1 @ 4 \? 



(2.) , 




168 15 


» 


3 ,» 8 „ 


<3.) 




516 11 7| 


n 


33 J „ 3 „ 


(4.) 




76 10 




6 „4 „ 


(5.) 




1 4 8f 




^2 if 2 V 


(6.) , 




17 14 6 




3 ft 2J„ 


(7.) 




6 18 10 




3i» 1 n 


(8.) , 




75 12 9f 




4 „ 2 „ 


(9.) , 




167 




5 „6 „ 


00.) , 




74 18 6 




4 „ 2 „ 
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EuLE LXXXI. 

To fiud the Bate: Principal, Interest, and Time being 
given. 

1°. Divide the product of 100 and Interest by the product 
o! the Time and Principal, or 

XI 1 / \ -D 100 X I 

Formula (c) E = -p -vp • 

Illustrative Example.— At what rate per cent will £5600 
amount to £7000 in 6 years] 

25 
R = "^^l-l^l^ = !f - 4i per cent. Ans. 



Exercise 81. 

£ 8. d. £ 8. d. 

(UAtwhatrateVo will 500 0amt.to56710 inljyears? 

(2.) 
(3.) 

a) 

(5.) 
(6.) 
(T.) 
(8.) 
(».) 
(10.) 



» 



5' 



5? 



>» 



?> 



») 



y» 



V 



» 



>» 



>r 



?> 



» 



» 



>» 



»> 



127 9 4^ , 


, 144 1 


3«i„ 4i 


281 12 , 


, 318 5 


4 „4i 


37113 7J , 


, 743 7 


2i „ 30 


250 , 


, 302 10 


„2 


4420 , 


, 6121 14 


„5i 


625 , 


, 730 9 


4i „3| 


2100 , 


, 5250 


„3 


397 10 , 


, 484 19 


„4 


785 , 


, 926 6 


„4^ 


KuLE Lxx:^ 


ai. 





>> 



To find the Time when Principal, Interest, and Rate are 
given. 

1°. Divide the product of 100 and Interest by the product 
of the Rate and the Principal, or 

^ 1 /^ rr 100 X I 

Formula (d) T = -^ — ^ • 
^ ^ P X K 

Illustrative Example. — In what time will £2000 produce 
i280@3i i^r cent] 

4 
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Exercise 82. 



(1.) In what time will 275 



<2.) 
(3.) 

(4.) 
(5.) 
(6.) 

(7.) 

(8.) 

(9.) 

(10.) 






» 






» 






» 



1250 

1505 

3465 
756 

3875 
362 10 
342 10 
543 15 
37210 



8. 



2 






d. & ». d. 

produce 75 19 4^ aslnt.® 4^7, 





H 
















371 17 6 

662 411iJ 

157611 6 

75 12 

339 1 3 

47 2 

5719 

114 3 9 

126 13 






» 



4t„ 
4, „ 



EuLE LXXXIII. 

To find the Principal when Amount, Bate, and Time ar< 
given. 

1°. Divide the product of 100 and the amount by 100 in 
creased by the product of the Time and Bate. 



Formula {e) P = 



100 X A 
100 + (TxE) 



Illustrative Example. — What sum will amount to .£237, lOj 
in 2 years @ 7 per cent? 

25 25 
100x237^ _ . Wx^X^ _ ,625_ 
^~'^100 + (2x7)"'^ %^\\\ ~^ 3 -^^^^^L^ ^ns. 

3 



Exercise 83. 



8. d. 
<i.) What sum will amount to 1051 5 in 1 year @ 5J 7J 

"'26' 

3 
6 



(2.) 
(3.) 

(4.) 
(5.) 
'(6.) 
(7.) 
(8.) 
(9.) 
(10.) 






» 



» 






188 
1680 
44 
323 
124 13 
555 






li 



0|„ 7j 






» 



10 
4 




» 



» » 



» 



» 



678 13 10 „ 

4^ 



435 
1009 



8 
3 



» 



3i 
l| 

4 

2i 



» 



» 















>i 



» 



'» 



>» 



» 



9) 
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KULE LXXXIV. 

To find how much per day will anioimt to a certain sura 
per year. 

1°. Express the given sum in pounds and decimals of a pound. 

2°. Take two-thirds of this amount and call it pence. 

3°. Reject one farthing in every eighteen pence, or (which is 
the&ime thing) one penny in every six shillings, or tenpence 
for each three pounds in the answer, for the true daily sum. 

lUustrative Examples, — 1. What daily amount will give 
£265, 175. 6d yearly ? 

By 1°. £265, 17*. 6rf. = £265875 

88-625 = \ 

by 2° 



butl77-25c?. = 14 9J 



we get 14 6| 



177-25 
And rejecting ^ of itself 

Ans. to nearest farthing. 



2. What amount daily will give £1359 yearly? 

3)1359 
_453 

906 count this pence 
= 75*6*. rejecting 1». 0\d, 

= £3, \As. b\d, Ans. to the nearest farthing. 



Exercise 84. 



. What 
incomes?- 


amounts 


per day will 


give ' 


the following yeail}) 


(1.) 100 


8. 




d. 



£ 8. 

(11.) 52 10 


d. 



(21.) 


£ 8. d 
1000 


(2.) 155 








(12.) 120 10 





(22.) 


2500 


(3.) 180 








(13.) 140 10 





(23.) 


3675 


(i) 209 








(14.) 275 15 





(24.) 


7320 


(5.) 250 








(15.) 333 15 





(25.) 


8695 


(6.) 300 








(16.) 444 18 





(26.) 


4321 10 


a) 350 








(17.) 567 13 





(27.) 


3214 15 


(8.) 389 








(18.) 678 16 





(28.) 


2143 16 


ft.) 763 








(19.) 730 





(29.) 


78963 


Oft) 684 








(20.) 987 15 





(30.) 


54678 
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DISCOUNT AND PRESENT WORTH 

All ordinary questions in Discount and Present Worl 
be solved by one of the forms given in Simple luteref 
another which is a modification of it. The rules given, 
fore, to find either the Discount or Present Worth direc 
be simple enunciations of these two formulas. 

EuLE LXXXV. 

To find the present worth. 

1°. Divide one hundred times the amount of the bill ( 
amount due) by the sum of one hundred and the prod 
the Time and Rate. 

Illustrative Example, — Find the Present Worth of £50 
due six months hence at 4 per cent. 

^' 106 + (ix4) 

25 59 

^ %^\^% 
3 

= £ ?^^ = -£491, 135. 4^. Ans. 









Exercise 85. 












£ s. 


d. 








(1.) Find the P. 


w. 


of 5135 


due in 219 days 


@ 


(2.) 






324 6 


If 


J> 


2 yrs. 9 mos. 


' » 


(3.) 






456 15 





» 


44 mos. 


w 


(4.) 






810 10 





» 


34 mos. 


» 


(5.) 






325 





J> 


12 mos. 


» 


(6.) 






1801 11 





>r 


6J years 


» 


C.) 






553 15 





i9 


2 years 


» 


(8.) 






1886 16 





>r 


2 years 


» 


(0.) 






1516 11 


54 


» 


1 yr. 219 dys, 


• » 


(10.) 


• • 




911 13 


3 


>r 


5 yeai-a 


» 


(11.) 


j> 




11040 





it 


4 yeai-s 


» 


02.) 


99 




832 4 





n 


4 years 


» 
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Rule LXXXVL 

To find the Discount. 

r. Divide the product of the Amount, Time, and Bate by 
tbe sum of one hundred and the product of the Time and 
Rate. 

Illustrative Example, — Find the true Discount on £5994 due 
2 years and 73 days hence at 5 per cent. 

Required Discount =£ ^^-^i^-,^ 
^ * 100 + (24x5) 

54 
= £594. Ans. 



Exercise 86. 

£ 8. d. 

(1 ) Find the true Discount on 75 1| due in 25 days @ 74 Vo- 

35 10 9 „ 7 mos. „ ^ „ 

678 8 „ Hyrs. „4 „ 

10 „ 1 yr. „ 10 „ 

237 10 „ 2 yrs. „ 7 „ 

793 14 lOi „ 9 mos. „ 4 „ 

587 18 9 „ 6 mos. „ 4^ „ 

228 11 5i „ 2 yrs. „4 „ 

„ 16629 „ 5 yrs. „ 3 „ 

1236 5 „ 4 yrs. „ 3| „ 



(2.) 


» 


(3.) 


>j 


(1) 


» 


(5.) 


» 


(6.) 


>» 


(T.) 


>» 


(8.) 


» 


(9.) 


» 


(10.) 


» 



V 



CHAIN RULE AND BARTER. 

By Barter is meant " Exchange in Kind,** and such ques- 
tions are solved by the ordinary rules of multiplication and 
division or by variation. The "Chain Rule," which is an- 
other form for Variation, is given below with illustrative 
examples. 

(298) ^ 
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EuLE LXXXVII.— The Chain Rule. 

1°. Begiimiug with that term which is similar to the om 
sought, state the various equations in the question consecu 
tively under each other. Each denomination will thus appeal 
as antecedent and consequent, or on both sides and in con 
nected order. 

2°. The quotient obtained by dividing the product of th( 
consequents in the right-hand column by the product of th( 
antecedents in the left-hand column will be the answer re- 
quired. 

Note. — Care must be taken to have each antecedent and ife 
own consequent reduced to or expressed in the same denomi- 
nation. 

Illustrative Examples. — No. 1. If 15 sheep are worth « 
cows, and 8 cows are worth 40 pigs, and 21 pigs worth 31 
goats, also 120 goats worth 10 ponies, how many sheep shouU 
be given for 5 ponies? 

The equations are as follow: — 

15 sheep = 3 cows ^ o 3 4 

Scows =40pigs I Ux^x5^^x«(^xS 

21 pigs =35 goats V or ^^^\^\^l\^ ^ = 36. Ana 
120 goats =10 ponies ^ x ^^^^1 x ^i^ x IJ^q ^^ 

5 ponies = ? sheep ) 

No. 2. The first of 5 clerks can copy 3 lines as soon as the 
second can copy 4, the second can copy 5 as soon as tlie third 
can copy 3, the third can copy 7 as soon as the fourth can 
copy 8, and the fourth can copy 14 as soon as the fifth can 
copy 17. How many lines will the fifth copy while the first 
is copying 490? 

3 No. 1 = 4 No. 2 

5 No. 2= 3 No. 3 4x)^ x 8 x 17 x^ ^(S| 

7 No. 3= 8 No. 4 SxSxtxU 

14 No. 4= 17 No. 5 
? No. 5 = 490 No. 1 =4x17x8 

= 544. Answer. 
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Exercise 87. 

(1.) If 4 lbs. of pork be worth 3^ lbs. of beef, 3 lbs. of pork 
= 2^ lbs. of bacon, 10 lbs. of bacon = 9 lbs. veal, 6 lbs. 
veal = 5 lbs. cheese, how much cheese must be given for 
4 lbs. beef? 

(2.) If 2 doz. eggs = 5 stones of salt = 1 stone of flour, 3^ stones 
flour = 5 stones barley = 7 lbs. of butter, how many eggs 
are worth 7 lbs. of butter? 

(3.) If 14 gals, claret =18 gals, sherry, 3 gals, sherry = 2 gals, 
brandy, 3 gals, brandy = 5 gals, port, what quantity of 
port must be given for 42 gals, claret? 

(i) 3 yds. lace = 81«., 2 yds. lace = 6 prs. gloves, 7 prs. gloves 
= 3 pieces ribbon, 4 pieces ribbon = 6 doz. prs. socks, 
what is the price of 4 doz. prs. socks? 

(5.) If 10 lbs. in Cork = 9 lbs. at Eotterdam, 98 at Rotterdam 
= 116 at Frankfort, how much in Cork is equal to 
119^ lbs. at Frankfort? 

(6) If 4 lbs. currants = 35., 5 lbs. currants = 3 lbs. almonds, 
4 lbs. almonds =10 lbs. raisins, 3i lbs. raisins = 3 lbs. 
sugar, how many lbs. of sugar can I get for 1*. 9g?. ? 

^') If £1 = 25*5 francs, 55 florins = 117 francs, and 26 marks 
= 22 florins, how much English money shall I get for 
170 marks? 

(8) If A digs 3 yds. wliilst B digs 2, B digs 5 whilst C digs 6, 
C digs 7 whilst D digs 8, D digs 9 whilst E digs 10, E 
digs 15 whilst F digs 14, how many yds. will F dig 
whilst A digs 270? 

<*>) If 15 scudi = 81 francs = 675 thalers, 62 scudi = 135 gulden, 
10 gulden = £1, what number of thalers will be obtained 
for £4, 15«.? 

^^*) If 12 cows be worth 29 sheep, 3 sheep = 5 pigs, 17 pigs = 
3 horses, 8 horses = 13 ponies, how many ponies must 
be given for 8160 cows? 

<ii) If 25 thalers = 93 francs, £6 = 40 thalers, 27 francs = 5 
scudi, and 62 scudi = 135 gulden, how many gulden 
= £2? 
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EXCHANGE. 

Exchange or Foreign Exchanges may be defined a 
monetary intercourse of nations. There are several i 
in which money obligations between merchants of difi 
countries are discharged. Thus A of London owing 
thalers to B of Berlin may pay either in specie (coined mc 
in bullion (bar gold or silver), or in bills (Bill of Exchs 
If payment be made in specie or in bullion the " Par oi 
change " must be taken into account. Silver is never exp 
or transmitted in specie. If A prefer payment by bil 
real rate of exchange between the two countries (deterr 
by the balance of trade) or the " Course of Exchange • 
decide the amount of the bill. It may, however, be mor< 
fitable for A not to transmit directly to B at Berlin, b 
adopt a circuitous route, remitting say to Paris, then 
Pai'is to Berlin, or from Paris to Madrid and thence to B 
This mode of payment is termed the Arbitration of Exch 
and is Simple or Compound according as "one" or "n 
places intervene. As all questions in Exchange can be s< 
by the Rule of Variation, or generally more briefly b^^ 
Chain Rule, any further exposition of the theory and 
ciples of Exchange is unnecessary. The student will fin 
the information he may require on this intricate subje* 
M^CuUocKb Dictionary and similar works. For the soli 
of "Exchange" questions the methods will be exhibite 
two or three examples. 



Rule LXXXVIII. 

To calculate questions in Exchange. 

1°. Employ the rule of Variation ; or, in questions of a i 
complicated character, take advantage of the Chain Eul 
explained in the immediately preceding pages. 






or 
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lUuitrative Examples. — 1. What must I give for 1000 francs 
when 25 '6 francs are worth 20 shillings? 

The question is if 25*6 fr. = 20«. ) by rule of 

1000 fr.= ? 5 Variation, 

,. have ^\V,n . = ». = 5f«,. = 781. Zd. 
%\^^ 64 8 

6*4 

= X39, lj^3j. Ans. 

2. If 60 kreutzers are equal to a florin, and 420 kreutzers 
equal to 15 francs, find the value in English money of 2261 
florins (£1 = 25-5 francs)? 

Adopting the Chain Rule our statement is: 

1 florin = 60 kreutzers 
420 kreutzers = 15 francs 
25*5 francs = 1 pound sterling 

? £ = 2261 florins 

19 
10 \p( 
60 X 15 X 2261 __ M X XW xJ^^X _ ..r^ a „^ 
^ 420x25-5 "■ ^ "^!5^^ y.%\\ " t^ ^^^' 

\ w 

Exercise 88. 

^U A bill upon Amsterdam is bought for 12 florins per £\ 
sterling, the proceeds purchase at Amsterdam bills upon 
Hamburg @ 34j florins for 40 marks, these are for- 
warded to Paris and sold at 185 francs per 100 marks. 
What is the rate of exchange between London and 
Paris ? 

^2) A person enters France with 33 sovereigns 1 half-sove- 
reign and 7 florins. He spends 577 francs 50 centimes. 
How many florius will he receive in exchange for the 
remainder? (^1 = 26 francs 25 centimes.) 

<3) If 6§ thalers be equal to XI and 93 francs equal to 25 
thalers, also 5 scudi be worth 27 francs and 135 gulden 
be of the same value as 62 scudi, find how many gulden 
must be given for £10, 

(i) How many pence per milree ( = 1000 rees) is the exchange 
between Portugal and Britain, when £823, 5«. 60?. worth 
of wine costs 3161 milrees 375 rees? 
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(6.) Find the relation between the sovereign and the napole 
as determined from the intrinsic value of the two coir 
(1.) 40 lbs. British standard gold, \^ fine, is coined in 
1869 sovereigns. (2.) 1 kilog. French standard go] 
^ fine, is coined into 155 napoleons. (3.) Kilog 
15432 grains. 

(6.) A in Boston (U.S.) remits 5110 dollars to London (a doll 
= 4«. 6<i. English): for what sum in English money dc 
he draw his bill when bills on London are at a premiv 

of9i7o? 
(7.) If at Paris tlie exchange upon London is at the rate 

25 francs 70 centimes for £1, and the exchange at Mil 

upon Paris is 42 Austrian lire for 20 francs, wh 

Austrian money should be given for a ^10 note? 

(8.) A trader in London owes 1000 pistoles to another trad 
in Cadiz: find what he gains by sending it throu 
France, the exchange being ^1 = 25*4 francs, 19 frai 
= 1 Spanish pistole, 4 Spanish pistoles = £3. 

(9.) A Londoner owes a Russian at St. Petersburg 920 roubl 
which must be remitted through Paris. He pays to 1 
broker the requisite sum when 25*15 francs = £1 ai 
1 '2 francs = 1 rouble. The remittance is delayed ai 
the rates become 25*35 francs = £1 and 1*15 francs f 
1 rouble. What does the broker gain or lose by t 
delay? 
(10.) A person in London owes another in Moscow 460 roubh 
to be remitted through Paris. The amount is paid 
the broker when 23 francs = £1 and 2 francs for 1 roubl 
but remittance is delayed until rates are 24 francs f( 
£1 and 3 francs for 2 roubles. What does the broke 
lose or gain by the delay? 



FELLOWSHIP. 

Fellowship or Partnership is the rule for dividing Profit c 
Loss among partners. It is Simple and Compound. 

Rule LXXXIX. 

To find the Profit or Loss payable by each partner whei 
only one consideration enters (Simple Fellowship). 
1°. Add the various contributions together. 
2°. Divide the total gain or loss by this sum. 
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3°. Multiply each partner's share or contribution by the 
quotient for the several answers. 

Rlustrative Examples. — 1. A, B, and C go into partnei-ship. 
A puts in £4189, B puts in £4779, and C puts in £5369. The 
profit is £1701. What is each person's share? 

By 1° (4189 + 4779 + 5369) = £14337 
.-. by 2° and 3° A's share = £^1^}^^^ = £(7x71) = £497: 

B's „ =^^^g— = ^(7x81) = £567: 
Cs „ = <^- V i^— = £(7x91) = £637. 

2. A, B, C, and D rent a field for £41, 9«. 6o?. A jnits in 
237 sheep, B 158, C 316, and D 395. What is each person's 
share of the rent ? 

Byl° 237 + 158 + 316 + 395 = 1106:and£41,95.6cf. = 9954 pence 

99^ 
1106 



fV.^« 9954 Q 
then — _ = 9 



£ 8. d. 
.•.by2°and3° A'sshare = (9x237)c;.= 8 17 9^ 

D^s „ = (9 X 395)£;. = 14 16 3J 

Exercise 89. 

0) A is a working, B a sleepiug, partner in a business. A 
has £1200 of the capital, B £2000. A receives 10 per 
cent of all the profits for managing, the rest being pro- 
portionately divided. Find their respective shares of 
£800 profit in the year. 

^^) A and B are in partnership. A's capital is £5000, B's 
£7500. The gross receipts are £3200; one-eighth of this 
is paid as salaries to clerks; £30 is paid as insurance. 
A is to receive 8 per cent on his capital and B 4 per 
cent, the remainder of the profit to be divided in jiro- 
portion to their capital. Find the net receipts of A 
andB. 

^3) Three partners invest £3000, £1200, and £2000 respec- 
tively. The profits on the business for the year are 
£744. Find each share. 
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(4.) A, B, C divide their profits, which amount to 1678 guineas 
in the proportion 6 to 7 to 8. Calculate each partner' 
share. 

(5.) A and B join in a picnic, each paying for the guests h 
invites. A invites 15 and B 10. The whole cost i 
£6, ISs. 6^0?. On the day B pays for the carriages a 
2s. (Sd. per head for the whole party, and A pays all th 
other expenses. How must they afterwards settle wit! 
each other? 

(6.) A, B, and C enter into partnership. A's capital is £2l(K 
B's £1500, and Cs £18(K). At the year's end th 
profits are found to be 10 per cent on gross capita 
invested. Calculate each share. 

(7.) A and B enter business together. A gives J of capital 
At the end of first year they have made 3j per cen 
profit, at the end of tlie second year 5 per cent, at th( 
end of tlie third year they are bankrupt, paying 10s. ii 
the pound. The remaining money is £16,663, 10*. Ho\i 
much did each contribute? 

When an additional element (generally of time) is intro- 
duced the question becomes one of Compound Fellowship. 

Rule XC. 

To find the Profit or Loss to each partner where more thaa 
one consideration is introduced. 

1°. Multiply each partner's contribution by the time during 
which it is invested. 

2°. Add all these products together. 

3°. Divide the loss or gain by this sum and multiply each 
partner's product by this quotient for his share. 

Illustrative Examples. — 1. A, B, and C go into partnership. 
A puts in £700 for 12 months, B puts in £1150 for six 
months, and C puts in £1400 for 9 months. The profit made 
during the year is £1395. What is each person's share oi 
the gain ? 



A= 700x12= 8400^ 
B = 1150x 6= 6900 
C =1400x 9 = 12600 

27900 



1395^8400 _ 
•-^-"^ 27900 -^^ 
139 5 X 6900 

^=^—27900- =^; 
., ^ 1395 X 12600 _^^ 

^'^-^ 27900 =-^^^- 
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2. In a certain business A contributes X500 for 10 months, 
and B £625 for 12 months. The gross profit is £3200. One- 
eighth of this is paid as clerks' salaries, and X'30 is spent in 
insurance of the premises. A is to receive 8 % P^** nionth on 
his capital, and B 4 % P^r month on his contribution. The 
rest of the gain is divided between the partners in proportion 
to the amounts of their capitals and the times of investment. 
Find the net receipts of A and B. 

Clerks' salaries = £3200 4-8 = £400 

Insurance on premises = 30 

A's interest = (£500 x 10 x 8) ^ 100 = 400 

B's „ =(£625x12x4)- 100= 300 

.-. £3200 ~ (£400 + 30 + 400 + 300) = £3200 - 1130 

= £2070. 

Wherefore residue to be divided = £2070. 

Now A's share will be (£500 x 10) 4- 12500 = | 
and B's „ „ (£625 x 12) 4- 12500 = | 
.-. f of £2070 = £(2 X 414) = £828 = A's sliare 
and I „ =£(3x414) = £1242 = B*s „ 

Consequently A's net income will be £(828 + 400) = £1228. 
„ B's „ „ £(1242 + 300) = £1542. 

Exercise 90. 

<!•) A and B rent a field for £138 yearly. A puts in 200 
sheep and B 160. At the end of six montns they dis- 
pose of half their stock and allow C to put in 120. 
What should they severally pay at the end of the 
year? 

^) The rent of a field is £5, 12«. 6d. annually. A feeds on 
it 6 cows for 8 months, B 9 cows for 6^ months, C 7 
cows for 104 months. What should each pay of the 
rent? 

tt) A, B, and C rent a field for £69, Us. 4d. A puts in 
3 cows for 3 months and 25 sheep for 4 months, B puts 
in 7 cows for 4 months and 15 sheep for 2 months, C 
puts in 5 cows for 3 months and 20 sheep for 4 months. 
Supposing a cow to eat as much as 4 sheep, wh<at is 
each man 8 share of the rent? 

^) A, B, and C enter into partnership with capitals which 
are as I to 2 to 3. In 6 months A withdraws half his 
capital, but restores it after 3 months more. At the 
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end of 4 months from the commencement B withdra\irf 
J of his capital, and 2 mouths later C adds twice at 
much as B withdrew. How should a profit of ^658, 10» 
be divided at the end of the year? 

(5.) A and B rent a field for £81. A puts in 69 horses foi 
9 months and B 63 horses for 13 months. What should 
each pay? 

(e.) A and B enter into partnership. A puts in ^ of the capital. 
At the end of 3 mouths A withdraws f and B § of their 
capital respectively. The profit at the end of the year 
is £436, 98. Qd. Calculate each partner's share of the 
profits. 



STOCKS. 

Stock has already been defined as the trading capital of a 
government or company. It is not necessary, nor would it be 
advisable to supply here an elaborate or exhaustive essay on 
Stocks, including the technical terms and speculative transac- 
tions of the Stock Exchange. Suffice it to say that shares are 
like any other marketable commodity, and that whilst they 
are invariable as to the amount of Stock they severally repre- 
sent, they are most variable in their market values or prices. 
No general rule can be framed to solve questions in Stocks, 
but they can all be worked by the Fractional Form and the 
rule of Variation. When £100 of stock is worth £100 in the 
market the shares are " at par" When the price is less than 
the amount of stock the shares are "a^ a discoimt ;" and whec 
£100 of stock will command a market price of more than 
£100 the share is "a^ a premium.^^ 

Shares may be transferred, i.e, bought or sold either with oj 
without the aid of a broker. A broker may be termed a Com 
mission Agent in Stocks and Shares. 

If the methods of solution furnished below are carefully 
followed, uo questions in Stocks will present insurmountable 
obstacles to the student. 

Brokerage is generally one-eighth per cent on the amount 
of stock transferred, and has nothing whatever to do with, 
and is nowise afi'ected by, the market value of the stock or 
shares. Brokerage always increases one's buying price and 
decreases one's selling price. 

The subjoined formulas will solve the great majority of 
problems under this heading, and the student is recommended 
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to study them carefully. In these formulas V stands for the 
market Falue of the shares ; M represents the purchase Money; 
S the amount of /S'tock ; B, the liaXe % J I ^^e Income derived 
from any investment; and N the iV^umber of shares under 
consideration, in possession, or to be found. 

(1.) s^^^i^. 

V 

(2.) M=s;J. 

(3.) l^MxK 



(4.) M = 



V 

IxV 

K 



Illtutrative Examples. — 1. What amount of stock can be 
purchased in the 3 per cents for £2094 at 87 J? 

(Formula 1 is employed in this question.) 

The articles (shares) we want to buy are quoted at £87J 
each and we have £2094 to invest. Obviously the number 
>^e can purchase is found by dividing our capital by the price 
per share. Then as each share represents £100 of stock, the 
product of £100 and the number bought will be the answer 
sought. 

No. of shares purchased = — y- 

and amount of stock bought = ^^-^ = 2094 x 400 

^ 87i 349 

= £2400 Stock. Ans. 

2. How much will be realized by selling £5550 of stock in 
tl»e 3| per cents, at 89^? 

No. of shares disposed of = — — by Formula 2, 

therefore 5550 x 89^ ^ ^^^ ^ gg i ^ X4967, 5s. Od. Ans. 

100 ^ ^ ' - — - 

3. What income does a man secure by investing £3220 in 

tlje3J per cents at 8()i? 

3220 
J^o. of shares that can be bought = ^ ^- by Formula 3, 

therefore gjf^^gglg^^^ ^140 Income. Aus. 

8O5 lul g^Bgggg " ■ 
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4. What must be paid for <£1500 stock in the 3 per o 
at 89 J, brokerage J 7^, and what interest is obtained ? 

No. of shares to be bought = — — - = 15, 

then the absolute price of shares will be 89f + J = 90, 
.'. 15 X £90 = £1350 = amount required, 

or by Formula 2, M = ?AY = lMii^ = £l350. Ans. ( 
•^ 100 XW = ^ 

Lastly, if £90 = £3 interest 3x100 10 «io/ * 

£100=? „ -90~="3"^Lk ^''^• 

5. A j)erson holds £4450 in Turkish bonds. He sells o\ 
52J and invests the proceeds in the 3 per cents at 88j. ^^ 
will be his income? (Brokerage on both transactions J 7. 

The actual selling price wiU be 52, 

.*. money realized by sale is (£4450 4- 100) x 52. 

The actual buying price in the 3 per cents is 89, 

.*. number of shares bought in 3 °L = -— -— : 

^ '° 100 X 89 

and as each share brings in £3 interest 

)^(^ 26 

the new mcome will be *— t^t; — L^ — 

= £26 X 3 = £78. Ans. 

6. Which is the better investment, the 3J per cents @ 
or the 3^ per cents @ par? 

' 3^ 
-^ = what £1 will yield in 1st investment 

92J 



J, V 2nd „ 



100 

3i > IL as ^ > J- 
92f ^ 100 ^^ ^ 100 

26 ^ 7 



as ^- ^ 



741 200 
as 5200 ^5187. 
Consequently the first is the better investment. 
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Exercise 91. 

(l) A transfers £1234 stock from 3 J 7^ @ 88 J to the 3 J % @ 

95 J. Find the difference in his income. 
(2.) What will £1500 stock in the 3 7^ @ 89^ (brokerage J 7 J 

cost, and what interest per cent will be obtained by the 

outlay ? 
(3.) B holds £4450 in the Turkish stocks. He sells out at 

62j and invests proceeds in reduced 3 7o @ ^^h What 

wiU be his income, brokerage J 7o ^^ ^'^^ transaction ? 
(i) Which is the better investment, the 3^^ @ 92f or the 3^ 

at pari 
(5.) What income does B secure by investing £3220 in the 

H 7o @ S^ii *'^® stock rises to 92 and he sells out? At 

what price must he buy into the 4 7© ^^^^ ^^^ ^^y 

increase his income by £10? 

(«.) Which is more advantageous, the 4 7o @ 120 or the 2i 7 

@75? 
(7.) Compare the income from £500 invested in 3 7© @ 90 and 

the simple interest of same sum for same period and at 

same rate. 
(8.) Find price of 37oStock when an investment of £434,12«.6o?. 

produces an income of £14, 5^. Od. 



o 



(».) A sells £1000 @ 91 out of the 3 7q and invests proceeds 
@ 5 7o' What is the diflference in his income f 

(10.) Three per cent stock bought @ 91 J is held for 7 months 
and 2 dividends are received, it is then sold at siime 
price (brokerage J 7o)- What is the rate 7o gained by 
the transfer (transaction)? 

(11.) A invests £25,935 in the 3 7o @ 9^> what is his income? 
If Ist year's dividend be invested in same stock @ 91 
and the whole dividend of 2nd year @ 95, what will 
income of 3rd year amount to? 

(12.) What change of income results from selling out of the 
Ij 7o @ 47J and buying in the 3| @ 99? 

(13.) How much 3i 7© stock @ 97} can be got for £3519, and 
what is the income therefrom? 

(14.) A invests £1695, 16*. 8d. in the 3^ 7^ @ 101 1 and 
£1767, 3s. 9d. in the 3 7^ @ 94j; what is the difference 
of income accruing from both investments? 

[15.) A sells out £10,000 in 3 7, (^ 94^, buys in the 4 7^ @ 
105 ; required change in his income. 
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(16.) A sells ^43,400 stock iu 3 7o @ 96, buys in 6 % @ lOl 
What is the difference in his income? 

(17.) A invests X7560 in the 3 % @ 94^, and when the fund 
fall to 90 he sells out a quarter of his stock. H 
subsequently sells the remainder of his stock at 94j 
How is his capital affected ? 

(IS.) B invests £1210 in the 3^ % @ 97i and an equal sum i 
the 5 7o @ 90|. What is his combined income? 

(19.) What amount must be invested in 3 % @ 92^ to get th 
same income as £1530 invested iu the 3^ @ 95 woul 
procure ? 

(20.) A finds that his capital in the 6 °/o @ ^'^^ secure 
£10, I6s. Od. more than when invested in 3 °/o ® 9J 
Find his capital. 

(21.) What amount will buy £8000 stock @ 92} and pa. 

broker J °/o^ 
(22.) B wants an income of £100 from investment of £266( 

13s. 4d. iu 3 °/o» ^t what price must he buy in? 

(23.) A invests half his capital in 3 % @ 91, and the othe 
half in the 4 7o ^^ P^^j which is more advantageous 
and if his total income from both sources be £500, wha 
is his capital ? 

(24.) A invests £153, 145. 4d. in 3^ 7^ @ 92 and £184, 12s. 6^c 
in 2i 7o @ ®^- Show that this is the same as investin 
the whole amount in the 3 7o @ 90. 

(25.) B invests £1274 in 3| 7o @ 91, find the income. 

(2(5.) What income results from the investment of £3410 ii 
3 7o @ 93 after deduction of an income-tax of 5d. ii 
the £1 ? 

(27.) A invests £4700 in 3^ % @ 98 and same amount in 3 °/ 
@ 94, what difference would it have made had h 
invested the whole in the 3^ 7o^ 

(2;^.) A invests £1365 in the 3 7^ @ 91 ; sells out £1000 stocl 
@, 93^, and the remainder when the stock is @ 8£ 
What does he gain or lose by the transaction ? 

(29.) I buy 10 shares of £20 for 27^ each, receive a dividen- 
of 15 7o> ^i^d sell out @ 37^; how much have I gaine 
in all? 

(30.) If the 3 7o Consols be @ 90 J, what must I invest to secui 
£470 income, after paying an income-tax of bd, in th 
pound and broker J 7o- 
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II.) A receives 3J % ^^^ ^^^ money in the 3 % Consols, what 
was the price of the stock ? 

2.) What is the gain by investing ^1950 @ 97f and selling 
out @ 104, brokerage J % ^^ ^^^h transaction? 

3.) A man invested a sum of money in the 3 % @ 88, and 
at the end of 4J mouths, after receiving half-yearly 
dividend, sold out at 87§. What rate % 3i<l ^^ g^t on 
his capital? 

A deriving all his income from a railway investment 
paying 4 % ^^ bis capital, spends f of his income, and 
pays an income-tax of 66?. in the pound. Next year the 
railway dividends are 4^ 7o> ^^^ personal expenses are 
10 7o more, and the income-tax is reduced 4d, in the 
pound. His income is £b more than in previous year ; 
tind his original income. 

5.) Having a certain sum to invest I find that an investment 
in a railway preference 5 % stock ©117^ will give .£29 
more interest annually than the 3 7© Consols @ 92^. 
Find my capital. 

».) Which is the better investment, the 3 7o @ 64j or the 
5 7o @ 102|? What will be the difference of income 
from <£1000 invested in each? 

3T.) Half of a certain sum is invested in 3 7© @ ^^ *'^^ ^b® 
other half in 5 7^ @ 110; the total income is £6883, lOs. 
What is the capital? 

:».) An investment of .£7440 is made in the 3 7^ @ 92^ 
2 months before dividend is paid; immediately after 
dividend is received the stock is sold out @ 92; brokerage 
being J 7o ^^ both transactions find rate of interest 
obtained by the purchase and sale. 

^**) A man has stock in the 3 7© bringing him in £240 a year. 
He sells out J of his stock @ 87j and invests the 
proceeds in railway stock @ £1744. What dividend 
ought railway stock to pay that he may increase his 
income £40? 

(«■) A invests £5460 in the 3 7^ @ 91 and sells out £200 stock 
when they have risen to 93i and the remainder when 
they have fallen to 85. How much does he lose or gain 
by the transaction; and if he invests the proceeds in the 
4j 7o @ ^^2, what will be the difference in his income ? 



176 COMMERCIAL ARITHMETIC. 



PROFIT AND LOSS. 

The method of dealiug with questions under this head "^ 
be learned from the following problems. No rule could 
elaborated that would apply universally, but the employm 
of the fractional form will be found preferable in the gr 
majority of questions. When working at this rule it m 
ever be borne in mind that Profit and Loss are calcula 
from the Piime Cost, and that Prime Cost must always 
considered as 100. 

Illustrative Examples. — 1. Goods are sold for 12 guin- 
gaining 22ff 7o> what was the prime cost? 

The statement is 252«. = 100 (or P.C.) + 22f f = 122f f 

? = 100. 

Reducing to fractional form 
5 

2. By selling an article for 5«., 5 °/ loss is involved. Wl 
must be the selling price to gain 4^ /qI 

The statement is 60^. = 100 (P.C.) ~ 5 =95 

? =100(P.C.) + 4i = 104i. 

Keducing to fractional form 

6 11 

60 X 104i ^ ^(^ X %^^^ ^ e X llrf. = md, = 5.. ^d. Ans. 
95 \x^\ =* 

3. A horse was sold for ^24, \2s, Od, at a loss of 18 
What did the animal originally cost? 

The statement is 24f = 82 

? =100. 

3 10 
M^ = £30. Ans. 
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4. A person bought a Geneva watch and sold it at a gain of 
10 7o' If he had sold it for £8 less he would have lost 6 7o' 
What was the manufacturer's price for the watch, supposing 
a duty of 20 7© ^^ be paid by the importer ? 

By the sale of the watch the bvt/er gets \^ of his P. C. 

but ^less = ^of P.C. 

and by Variation 

coet price = £50 
but by question £50 = 100 + 20 = \^% of manufacturer's price 

25 5 
. j^m^jm ^ £^ = Ml, I3s.4d, Ans. 

3 

Exercise 92. 

0) If 5i 7^ be gained by selling 121 yds. for £26, 11*. 10 jc/., 
at what price per yard must it be sold to gain 12 7©^ 

(2.) A horse cost £75, 10«. Od., is sold at a profit of 6^ 7o> ^^^ 
selling price. 

^) 600 yds. were bought @ 2s. 4^d. per yd.; 360 yds. were 
sold @ 45. 6d. per yd.; 81 yds. @ 3*. 9d. per yd.; the 
rest was lost. What was the gain or loss j^er cent] 

U) A buys milk @ 2id. per qt; he dilutes and sells at '3d. 
per qt.; his profits are 60 7© ^^ ^^^ outlay. How much 
water goes to each quart of milk 1 

{^■) A grocer buys 6i cwts. tea @ 17 guineas per cwt.; he sells 

3 cwts. of it @ 35. 3d. per lb., and the remainder at 

3«. 94g?. per lb. What is his gain per cent? 
(«.) If 20 7^ be lost on a horse sold for £19, 4$. Od., what did 

it cost? 
<") Ten tons bought @ £1, 7«. 6d. per cwt. are sold at £30 

per ton, what is the gain 7o^ 
<8) A dealer buys goods for £1050 and sells for £867 six 

months after, calculate the loss per cent. 
(») A grocer buys 1 cwt. sugar for £1, 13*. 4d. and sells it for 

i2, 2«. 6d.y what is his gain 7o^ 
(10.) By selling a horse for £73, Ss. I should lose 5 7^, at what 

price must I sell it to gain 15 7o^ 

(2»S) ^ 
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(11.) A bought 240 cows @ ^14, 6«. Od. each, their freight o 
^ of the outlay; he then exchanged them lor S 
ponies which he sold @ £16 each. What was '. 

gain 7o^ 
(12.) A grocer has a quantity of tea which he must sell 

35. 6d. per lb. to gain 40 7o* If he mix it with 2«. ; 
teai in ratio of 7 superior to 3 inferior, and sells 1 
mixture in 10-lb. packets @ ^1, 12^. 4d., how mi; 
does he gain 7o^ 
(13.) A tradesman who makes 10 % ^^ his capital allows ! 
in the shilling discount off the price marked on ea 
article. How much above cost price does he mark 1 
articles for sale ? 

(14.) If articles be retailed @ 3s. 6d. each, what must have be 
the cost price per score to realize a profit of 5 °/o ^ 

(15.) By selling a house for .£994, 10^. I gain 17 7o on the o 
price. What should I have received had I lost 17 
on the cost price? 

(16.) If goods bought (^ <£114, 13*. 4d. per ton be retailed 
lis. lid. per stone, what is the rate of profit 7o^ -^ 
if 10 7o discount off the selling price be allowed wl 
will the profit then be 7o^ 

(17.) If tea bought at 3*. 4d. per lb. be sold for 3«., what is t 
loss °IJ And if 42 lbs. @ '3s. Ad. be mixed with 1 
lbs. bought @ 2s. 6d.j and the mixture be sold at 3«. i 
lb., what will be the gain 7©^ 

(18.) If 5 7o ^6 gained by selling sugar @ 5^d. per lb., what 
the cost price per cwt. ? And what would be the gain 
if 3 cwts. 2 qrs. 26 lbs. 4 oz. were sold for XIO, 9*. IJi 

(19.) If 174 lbs. 6 oz. be bought for £62, lis. 6d., and 12 7^ 
the whole be allowed for waste, at how much per ] 
must the remainder be sold to gain 12^ 7o^ 

(20.) A mixture of tea is formed by mixing one chest of 2 qi 
17 lbs. @ 3s. l^d. per lb. with two chests each contai 
ing 3 qrs. 7 lbs. @ 3*. 6^d. If the mixture be so 
@ 4ts. per lb. what is gained 7o^ 

(21.) A buys sugars at Id. and lOd. per lb. and mixes them 
the proportion of 3 to 5. What will he gain 7© by sellii 
the mixture at ^d. a lb.? 

<22.) From a Frenchman A buys a watch bearing a duty 
25 7o) and sells it at a loss of 5 7o- ^^ad he sold it for . 
more he would have cleared 1 7© on his bargain. Wl 
had the Frenchman for it? 
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(23.) A person bought an article and sold at a gain of 5 7o- I^ 
He had bought it at 5 °/o ^^^s and sold it for Is. less he 
would have gained 10 °/o. Find cost price. 

(2t) A person by selling an article which cost ^*14 per cwt. @ 
28. 9jc?. per lb. makes 5 % Doore profit than he would 
do if he sold the whole for £66, I6s. 3 jo?. What was 
the amount sold? 

(25.) A factor buys 2400 qrs. of corn. He sells J of it at a 
profit of 12 J 7o> i at a profit of 15 °/o> and the rest at 
cost price. Had he sold the entire quantity at a profit 
of 10 7o ^6 would have made £47, 5«. Od. less. Find 
the cost of the barley. 



EQUATION OF PAYMENTS. 

It often happens that an individual owes several amounts 
payable at diflferent times to the same person, and it is required 
to find a time when all the debts may be simultaneously dis- 
charged by one payment without loss to either party. The 
date 80 obtained is called the Equated Time. 

KULE XCIII. 

To find the Equated Time. 

1°. Multiply each amount by the time that will elapse before 
it becomes due. (Time in every case being either all days, 
*U nionths, or all years, &c.) 

2°. Divide the sum of these products by the sum of the 
*niounts, and the quotient will be the Equated Time. 

Illustrative Example. — A owes ^293 due 6 months hence, 
^^ due 4 months, ;£32 due 2 months, and ^26 due 5 months. 
AD what time may all four bills be discharged by one pay- 
ment? 

293x6=1758 
28x4= 112 
32x2= 64 
26x5= 130 



or nearly 5J months. 
Say 6J-^f months. 



379 


2064 


Hn 


169 



180 COMM£RCIAL ARITHMBTIC. 



Exercise 93. 

(1.) Find the sum which, paid one year h«ttce, will b© an e( 
valeiit for £20Q due now and £G00 due at th« eoc 
2 years, the rate of interest being 5 per cent. 

(2.) One person owes another £SfO payable in 6 months, . 
payable in 8 months, and £90 payable in 4 mon 
At what time may «ill be paid without loss or gain? 

(3.) Find what sum paid 2 years hence will be an equival 
for £100 due 1 year hence and £500 due 8 years hei 
rate of interest being 5 per cent. 

(4.) A owes B £320 due in 2 months, £160 due in 4 mon 
£240 due in 5 mouths,- and £400 due in 6 mon 
When may he justly pay all the debts at once? 

(5.) A owes £4800 to B, of which £1600 is due at once, £l 
due in 3 months, £1200 in 6 months, and £800 i 
months. Find equated time of payment. 

(6.) £80 are payable in 4 months, £90 in 8 months, £7C 
6 months, and £120 in 10 months. When may 
whole be discharged in one payment? 

(r.) One -fifth of a debt is payable in 16 months, J in 
months, ^ in 10 months, and the remainder in 
months. When may the whole debt of £2000 be j 
at once ? 

(s.) £600 payable in 10 months, £800 in 9 months, £T0( 
6 months. Kequired equated time. 



TARE AND TRET. 

It will be sufficient to direct the scholar's attention to 
definitions (pages 40-42) of the various terms used (such 
Tare, Tret, Suttle, Gross, Net, &c.X and to the methods 
hibited in the illustrative examples. 

Ilhtstrative Examples. — 1. Calculate the tare on 4 tons 
cwts. 2 qrs. @/ 14 lbs. per cwt. 

4 tons = 80 cwts. .*. entire quantity = 90 cwts. 2 qrs. 

/. required tare = (90^ x 14) lbs. = 1267 lbs. = 11 cwts. 
1 qr. 7^bs. ^a— ia-i=i 

2. Calculate the entire allowances on 104 casks, each 2 c^ 
2 qrs. groa^; tare 4 lbs per cask and tret as usual. 
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(a) 104 X 2 cwts. 2 qrs. = 104 x 10 qrs. = 104 x 280 lbs. 
= 29120 lbfl. = gross weight. 

(6) Tare = 8 x 104 lbs. = 832 lbs. /. gross ~ tare = 29120 
~ 832 = 28288 Iba. 

(c) Tret = ^ of 28288 lbs. = 1088 lbs. 

.*. tare + tret = 832 + 1088 = 1920 lbs. = 17 cwta. 16 lbs. 

3. Find the tare, the tret (usual rate), and the net weight 
of 36 boxes, each 4 cwts. 2 qrs. 15 lbs. gross. Tare 25 lbs. 
per box. 

(a) Gross = 4 cwts. 2 qrs. 15 lbs. x 36 = 36 x 519 lbs. 

= 18684 lbs. 

(b) Tare = 25 lbs. x 36 = 900 lbs. Ans. ( 1 ), 

(c) StttUe = (18684-90())lbs. = 17784 lbs. 

{d) Tret = ^ of 17784 lbs. = ^ of 8892 lbs. = 684 lbs. 
Ans. (2). -«-—-- 

(«) Net = (17784- 684) lbs. = 17100 lbs.= 7 tons 12 
cwt«. 2 qrs. 20 lbs. Ans. (3). * ' 

Sxercise 94. 

(L) Calculate the tare on 1 ton 5 cwts. 21 lbs. gross. Tare 

18 Ibe. per cwt. 
t) Find the tare on 44 boxes, each containing 3 cwts. 3 qrs. 

10 lbs. 
(3.) Find the full allowance on 7 loads, weighing 1 ton 5 cwts. 

gross. Tare 4 lbs. per cwt. and tret 4 lbs. in 104. 
(*■) Estimate the full allowance on 36 packages, each weigh- 
ing 2 cwts, 2 qrs. 10 lbs. Tare 8 lbs. per cwt. and tret 

as usual. 
(5) Find the net weight of 6 loads, each 19 cwts. 1 qr. 3 lbs. 

grosa. Tare 1 qr. 4 lbs. per cwt. 
ft) Find the net weight of 39 packages, each 3 cwts. 8 lbs. 

gross. Tare 18 lbs. per cwt. 
(") Fmd the net weight of 3 casks, each 2 cwts. 20 lbs. Tare 

1 qr. 1 lb. per cask. 
(«.) Find the net weight of 27 barrels, each 6 cwts. 20 lbs. 

gitws. Tare 50 Ibe. per barrel. 
(0.) Find the net weight of 7 tons 5 cwts. 24 lbs. Tare 8 lbs. 

per cwt. and usual tret 
do.) Find the net weight of 5 tons 4 cwts. 1 qr. 4 lbs, gross, 

Tare 14 lbs. per cwt. and usual trett 
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ALLIGATION. 

Alligation is the rule which treats of the mixing togetl 
of ai-ticles of a similar kind but of dissimilar quality. Th( 
are two cases, one simple the other more complex; both cas 
however, are easily solved by the rules given. 

KULB XCV. 

When the quantities and prices of the articles are given, 
find the price of the mixture. 

1°. Multiply the price of each article by its quantity. 

2°. Divide the sum of these products by the sum of 1 
quantities. (The quantities must be of one and the same < 
nomination.) 

Illustrative Example. — A grocer mixes 30 lbs. of tea @ 2«." 
with 20 lbs. @ 35. What must be the price per lb. of 1 
mixture that he may gain 50 7©^ 

By question 50 lbs. must = (135 + 67i)«. = 202^*. 
.*. 1 lb. must = 4«. Offl?. Ans. 



KULB XCVI. 

When the price of each article is given, to find how mu 
of each must be taken to form a compound or mixture woi 
a given price. 

1°. Write down in a vertical line all the given prices. 

2°. To the left (or right) of these place the price of the j 
quired mixture. 

3°. Link all the prices together so that each pair shall co 
sist of one above and one below the outside price, and wri 
against each price the difference between the price to wW 
it is linked and the mean price. These differences and ai 
equimultiples of them will give the required quantities. 

Illustrative Example, — Having four sorts of sugar woi 
Id., 2d.y 3d., and 4cd, per lb., how much of each must be m 
to make a mixture wort^ 2^0?. i^er lb.? 
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First Arrangement. Second Arrangement. 

fix i= i r /lxli = li or 3 




/2xU = 3 2 j2x i = l „ 2 

I4x 1 = 2 U3x i = li „ 3 

10 



Exercises 95 and 96. 

(1.) A grocer buying and mixing 2 cwts. 1 qr. 18 lbs. of sugar 
@ £4, 7s. 6d. per cwt., wiUi 4 cwts. 2 lbs. @ £l,ll8. iod. 
per cwt., sells without gain or loss. Find selling price. 

(2.) If 25 lbs. of coflfee @ Is. \^d. per lb. be mixed with 200 lbs. 
@ \8. 8jfl?., what is the value per lb. of the mixture? 

(3.) If 47 lbs. @ 2s. If d per lb., 25 lbs. @ 2s. 4d., and 20 lbs. 
@ 28. lOid. per lb. be mixed, what is the price of the 
mixture f 

(*•) Wheat is bought @ 48*. per quarter and also @ 395. per 
quarter, in what proportion must the two be mixed to 
sell at 46s. per quarter ? 

(5) Tea is bought @ 65. and 45. per lb. respectively, mix them 

80 that by selling the mixture @ bs. Sd. per lb. a gain 
may be realized of 16f °/o- 

(6) Mix liquids @ 1*., 7*., and 85. per gallon with water so 

that the mixture may be worth 5s. per gallon. 

(") Mix quantities @ Sd., 2e. 3d., 2s. 6d., and 28. lO^d. per lb. 

80 that the mixture being sold at 2*. lOo?. per lb. may 

realize a profit of 25 7o- 
(^) I mix two kinds of sugar @ 4d. and G^d. per lb. In what 

proportions must they be mixed that by selling the 

compound @ 6d. per lb. I gain 20 % ^ 
(') Baying tea @ 3*. a lb. and also @ 2s., how must I mix 

them that in selling @ 2s. 7^c?. per lb. I gain 20 % ^ 
^W) I buy at 4s. a lb. and also @ 5«. per lb., how must the 

qualities be mixed that by selling @ 45. 80?. per lb. I 

may gain 12 °IJ 

fll) How shall I mix tea @ Is. 9d., 28., 2s. 6d., and 28. 9d. a lb. 
that by taking 81 lbs. and selling @ 28. 8d. per lb. I may 
gain £1, 7s.l 

(a.) Potatoes are sold @ 35. Sd., 25. llo?., and 25. 8d. per bushel, 
how many of each sort must be sold that the average 
price secured shall be 35. a bushel] 
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POSITION. 

In this rule assumed numbers are made use of, and by the 
employment of such numbers the real or required quantity 
sought in the question is obtained. Position ia *^ Single" or 
" Double " according as the problem is simple or complex, or 
according to whether one or two assumed quantities are re- 
quired in its solution. The rules in both cases require alge- 
braical proofs, which of course cannot be furnished in a treatise 
on arithmetic, but any who are curious concerning them may 
obtain the necessary information in Wood^s Algebra, and 
similar works. 

In Single Position the required quantity is generally some 
multiple part or parts of another quantity which is given. 

Rule XCVII. — For Single Position. 

1®. Assume any convenient number or quantity as the onet 
required. 

2°. Work with this assumed value as the question directs ^ 
and obtain an answer. 

3°. Divide the true result, as given in the question, by tl^ ^ 
result obtained in 2°, and multiply the quotient by the assunife^j 
vahie in 1°. 

Illustrative Example, — What number increased by the tliir^cJ, 
fourth, and fifth of itself will equal 107? 

By 1° we assume 30 to be the number required, 
then by 2° 30 + ^^-1- ^^ -i- 3^ = 53i, 

. ^^ 30 l^x^^X^X X 30 X 2^^ ^^^^ ^^^^ 

The student will perceive that this example could have been 
solved by a somewhat different method, which we will now 
exhibit. There is really no restriction laid upon a scholar as 
to the manner of working this and similar prooiems. In fact, 
when the present stage has been reached an apt and skilful 
calculator will as fi"eqv\eutly as not employ his own peculiar 1 
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devices, and become less and less dependent upon mere book 
rules. There can be nothing but applications — more or less 
complex — of preceding rules in all that may be proposed in 
what is generally known as Advanced Arithmetic 

We assume Unity then as our base of operations, and noting 
that 60 is the L.O.M. of 3, 4, and 5, the denominators of the 
fractions mentioned, we say — 



(60^20 15^12N 107 u 
V60 60 60 60/ 60 



But by question ^ U = 107 

.'. U = 60 the required number. 

Exercise 97. 

(1.) In buying a property worth £5400 A pays twice as much 
as B, three times as much as A, and D pays half the 
purchase money. Find each share. 

it) A horse, gig, and harness cost £60 ; the harness cost half 
the price of the horse, and the horse and harness half 
the price of the gig. Find the price of each. 

Oi.) The third, the fourth, and the fifth paiia of my quarterly 
income amount to £94, what salary do I draw every 
three months? 

(<•) The half, the third, and the fourth parts of a number 
amount to 65, what is the number ? 

(5.) A sum of money amounts to £500 in 10 yrs. @ 6 %> what 
IB that sum? 

(8) In a campaif^n ^ of the men died in conflict, ^ in sick- 
ness, and ^ wei*e taken prisoners. If 4000 were then 
remaining what was the original number? 

('•) From a barrel 10 gallons are drawn; one-fifth of the 
original contents leaks out and the barrel has then lost 
^. Find the original contents. 

(8.) I lose i and then ^ of a certain sum ; I then gairji of 
same sum and find I have £3 more than at first. What 
was the original sum in my possession ? 

(9.) I add J, ^, and ^ of a certain number to itself and get 
287. What is the number? 
(10.) Give £100 to A, B, C, so that B may have £4 less than 
C and £3 more than A. 
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(11.) I multiply a number by 3, add 4, divide by 8, and get 32. 

What is the number? 
(12.) What number is that of which if the half, the third, and 

the fourth be added together, the sum is 26? 
(13.) I have a carriage worth .£150 and 2 horses; one horse 

with the carriage is worth 3 times the other horse, but 

the 2nd horse and carriage are worth double the Ist 

horse. Find values of the two horses. 

The rule of Double Position is more intricate, and it is only 
applied in those cases where the required quantity is not a 
multiple part or parts of the given quantity, but where the 
result depends upon incremental augmentation, two positions 
or quantities being assumed to find a solution to the question 
propounded. 

KuLE XC VIII.— For Double Position. 

1°. Make two assumptions (say Oi and Oj) for the required 
quantity and treat each of them separately as the question 
directs, noting the errors (ei and «,). 

2°. Divide the sum of the products ai x 6^, and a^ x Ci, by the 
sum of the errors «i and e^, .and the quotient will be the 
number sought. If the errors in 1° are both too little or both 
too much, the difference in both products and errors must be 
taken instead of the sum. 

Illustrative Example. — What number is that which being 
increased by 20 becomes six times as great as it was before? 

First: suppose the number to be 10 (oi) 

then 10 + 20 = 30 
but 6x10 = 60 

error = 30 (too much ) (ci) 

Second : suppose the number to be 8 (oj) 

then 8 + 20 = 28 
but 6x 8 = 48 

error = 20 (too much) (ej) 

Consequently by rule — 

ajCa -' CL-i^i _ 10 X 20 ~ 8 X 30 
~ei-e2 ~ 30^~20 

^^ = 4. Ans. 
10 = 

It may be both interesting and profitable to give the rule 




POSITION. 187 

for Double Position, as presented in one of the oldest works 
on arithmetic (published originally in the year a.d. 1677), 
" being that so long since promised to the world " and " com- 
posed (!) by Edward Cocker/' The edition from which this 
rule is extracted was printed in 1751. 

1°. When any question is stated in double position make 
such a cross as in the margin. 

2°. Then make choice of any number you think may be 
convenient for your working, which call your first position 
and place it at the end of the cross at a ; then work with this 
position, as if it were the true number sought, according to 
the nature of the question; then hav- 
ing found out your error, either too 
much or too little, place it on the side 
of the cross at d\ then make choice 
of another number of the same deno' 
mination with the first position (which 
call your second position) and place it 
on the other side of the cross at h\ 
then work with this position as with 
the former; and having found out 
yoor error, either too much or too little, place it on the 
side of the cross at c, and then the positions will stand at the 
top of the cross an<l the errors at the bottom, each under its 
corresponding position; and then multiply the errors into the 
positions cross-ways; that is to say, multiply the first position 
Dy the second error, and the second position by the firat error, 
*nd put each product over its position. 

3°. Having proceeded so far, then consider whether the 
errors are both alike; that is, whether they are both too much 
w both too little, and if they are alike then subtract the lesser 
product from the greater and set the remainder for a dividend; 
then subtract the lesser error from the greater and let the 
'^Daainder be a divisor; then the quotient arising by this 
division is the answer to the question. 

4°. But if the errors are unlike, that is, one too much and 

the other too little, then add the products of the positions and 

errors together and their sura shall be a dividend; then add 

the errors together and their sum shall be a divisor, and the 

quotient arising thence is the answer. Which two last rules 

may be kept in memory by the verse following, viz. : — 

When errors are of unlike kinds. 

Addition doth ensue ; 
But if alike, Subtraction finds 

IMviding work for you. 
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Exercise 98. 

<i.) A, B, and C have between them ^^780. The differen 
between C's share and the sum of A and B*s is £82 mo 
than A's single share. But the difference between A 
share and the sum of the other two shares is £4^ le 
than C's share alone. What is each person's sh^ire 
the £780? 

(2.) I wished to divide ;£100 amoncst 3 persons, civiug tl 
lirst £S more than the second, and the thira £4 mo 
than the first. What did I give to each? 

(3.) A lady wished to give 3c?. each to a number of orphai 
but found she had lOd, too little; she then gave the 
2d, each and had 4d, left. What was the number 
orphans? 

(4.) A's age is 9 yeara, B's age is equal to A's and half C 
while C's age is equal to A*s and B's together. Ho 
old are B and C? 

(6.) There is a certain number that being multiplied by 3, tl 
result increased by 4, and the sum divided by 16, tl 
quotient is 16. Find the number. 

<6.) A pole is 10 ft. out of the water, ^ of its length in tl 
water, and ^ in the earth. What is its entire length 

<7.) Three partners contribute £1000. A pays a certa 
amount, B £100 more, and C as much as both the othe 
together. What did each contribute? 

{8.) I wish to distribute some money amongst a number • 
people. If I give 5«. to each I shall require K 
additional ; so I give only 4g. each and I have then £ 
left. How much did I dispense and to how mai 

persons? 

(9.) I have spirits at 9«. and ISs, per gallon, and I made 
mixture of 100 gallons worth 12*. per gallon. Whi 
quantity of each sort did I use for the ooropoand ? 

(10.) A fish with a head 9 inches long, has its tail as long i 
its head and half its body, and its body is as long as tt 
head and tail together. What is the full length of tl 
fish? 
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ANNUITIES 

An Annuity is a certain amount or sum which a person 
receives every year, and which is payable in one 8\mi or by 
half-yearly or quarterly instalments. Annuities are " Certain " 
(for a determined number of yeai-s); " Contingent" or " Life " 
(continuing during the lives of one or more persons); and 
" Perpetual " (for ever)— called Perpetuities. Many interest- 
ing problems arise connected with Annuities which require 
considerable care in the sohition. The following rules will 
solve most of the general questions on this subject, but the 
subject can only receive satisfactory and exhaustive treatment 
in works on algebra or in cyclopaedias. 

Rule XCIX. 

To find the amonnt of a certain annuity left unpaid for any 
number of years, allowing simple interest on each sum from 
the time it becomes due. 

1°. Multiply the interest of £1 for 1 year at the given late 
^y the number of years less 1, and add 2 to the product. 

2°. Multiply the sum thus obtained by half the product of 
tlie annuity into the number of yeai-s. ' 

Rule C. 

To find the amount of an annuity which is left unpaid, for 
^y number of years at compound interest. 

1°. Find the amount of £1 for 1 year at the given rate, 
'^ise this to the power indicated by the number of years, and 
'^ject one from tne result. 

^. Divide the quantity last obtained by the interest of ^1 
^ 1 year at the given rate, and multiply the quotient by the 
auioQut of the annuity. 

Rule CI. 

To find the present value of a perpetual annuity, 
r. Divide tne amount of the annuity by the interest of £1 
or 1 year at the given rate. 
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Illustrative Examples. — 1. What will be the amo 
^1212 per annum left unpaid for 76 years, reckoning 4 
annum compound interest? 

1*04 = amount of £\ for 1 year at the given rate 
log 104 = -0170333. (See Kules CXII. and C 
76 X -0170333 = 1*2945333. 

The number answering to 

1-2945333 = 19-70304 

we reject one and get 

18-70304 

and 18-70304 ^ '04 = 467*576. 

Lastly 467-576 x 1212 = ;£566702, 2^. Zd, 

which amount is as near as the 7 figure logarithms all( 
correct answer being i;566702, 14*. Ad. nearly. 

2. What is the present value of a perpetual annuity o 
a year, interest being at 3 % ^ 

By rule present value = £-:7^ 

,.10200 
~^~3~ 
= £3400 Ans. 



Exercises 99-101. 

(1.) What will an annuity of £127 a year amount tc 

years @ 5 % compound interest? 
(2.) Find the amount of an unpaid annuity of £27, 6«. 

40 years @ 4 % compound interest. 
(3.) What is the value of an unpaid annuity of £93 for J 

@ 3^ 7o compound interest? 
(4.) What is the present value of an annuity of £100 

years @ 4 °^ ? 

(5.) Find the value of a perpetual annuity of £84 
@ 3 %. 

(6.) What is the present value of an annuity of £170 
years @ 3 7^ ? 
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(7.) What is the present worth of an annuity of £450, coni- 
mencing 10 years hence and continuing for 40 years 

(8.) An annuity of £350 was left to a younger daughter for 
5 years, and afterwards in perpetuity to another daugh- 
ter, what was actual value of both legacies on the day 
that the younger daughter came into possession, money 
being charged @ 4 % ? 

(9.) An estate is bought @ 18 years' purchase for £98 19, what 
should be the annual rent? 

(10.) How much must I give for a freehold yielding £100 a 
year so as to secure to myself 5 °/, for my outlay ? 



SQUARE ROOT. 

The Square Root of any number is that number which when 
multiplied by itself equals the given number. The rule for 
the extraction of the square root of any number is a very 
simple one, but the proof is attended with some difficulty, and 
should be studied in connection with algebra. 

Rule CII. 

To extract the square root of any given number, such num- 
ber being an abstract integral quantity, or a simple decimal. 

1°. Point the number off into periods of two figures each, 
i^ginuing at the unit figure or at the decimal point. 

2°. Find the root of the first left-hand period or the root of 
^ nearest square number less than that period ; place this 
sqoare number under the first period and find the difference 
oy incremental addition, bringing down the next right-hand 
period. 

3°. Bring down twice the root figure to the left of the last 
'pwilt as the trial divisor, find the new root figure by division 
f^oring the unit figure of the dividend) and place it both in 
tile root and to the right of the trial divisor, forming thus the 
teal divisor. 

4°. Multiply the full divisor now obtained by the new root 
figure, place the product under the result obtained by 2°, and 
Md incrementally, bringing down the next period as before. 
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N.B. — The above method may be contracted in Tery L 
and tedious questions. When one more than half the num 
of root figures have been taken we may cut off the last ri^ 
hand figure of the divisor at each subsequent division, {M*oce 
ing according to the rule for contracted division of decin 
for the remaining figures of tbe root. This method should 
be resorted to if absolute accuracy be required in both r 
and remainder. 

Illustrative Example. — Find the square root of 69039481 



Boot 

8309 


69'03'94'81 


163 
16609 


503 
149481 







Here we first mark off into periods of two figures ea 
beginning at the unit figure 1. Then taking 8, the root of 
nearest square number 64 under or less than the 69 of the f\ 
left-hand period, we add the 64 incrementally to the 69 a 
bring down the next period 03, the root figure 8 being pla* 
in its own position. Doubling 8 we get 16 or the trial divis 
It will go three times in 50 (ignoring the unit figure 3). "^ 
place 3 in root and also to right of 16, thus making the r 
divisor. Multiplying this true divisor by the new root figun 
and adding incrementally, we obtain 14 as difference and bri 
down the next period 94. Doubling the root we have V 
which is not contained in 149 (ignoring the unit figure 4), 
therefore place a cipher in root and trial divisor and bri 
down last period 81. 9 is the new root figure, which we pi? 
in root and also in true divisor, and on multiplying there is 
difference or increment to bring down, and the work is Ih 
complete. 

Should the quantity given involve fractious the foUowi 
directions will satisfy all requirements: — 

1. Reduce to lowest terms (if a simple fraction and ten 
not perfect squares) and extract roots of both terms sey 
rately; or 

2. If either or neither of the terms be a perfect squa 
then — 

(a) Find the root of the product of the terms and div; 
it by the denominator. 



(&} Bednce the fraction to a decimal nnd extract the 
square toot, 

{(s) If the denominator be a perfect square aud the numer- 
ator Dot, divide the root of the numerator (to any 
required number of places) by root of denominator, 

(d) It the uumerator be a perfect square aud the deoomi- 
nator not, divide the product of the square roots of 
both t^riDB by the denorainator. 





1 


a 


i 


4 


25 


• 


T 


S 


9 


U) 


apwa... 


I 


i 


s 


16 


36 


4S 


04 


SI 


100 


Cube 


1 


a 


tj 


ei 


125 


216 


343 


51S 


729 


1000 




11 


12 


13 


14 


IB 


la 17 


IS 


19 


v«... 


121 


144 


169 


IBS 


225 


256 j 289 


324 


361 


C«be 


1831 


1728 


2IB7 


27« 


3375 


4096 1 4913 


5832 


6859 



It irii! be very advantageous to the student to liave tl:e 



"^iicnt computations. 



e much useless labour in many of his s«ly- 



ExeroiBB 102. 



find the square root of the following quantitiei 



W 1079521. 
d) 1032256. 
0.) 47089. 
ft.) 2298243600. 
ft) 674560900. 
{!) 998001. 
(7.) 8538084. 
■ (8.) 11854249. 



(9.) 1522756. 
(10.) 22099401. 
(11.) 



(12.) 

(13.) 87001401 & 

(14.) 61013446081. 

(15.) 49196196. 

(IB.) 602681. 
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Find the square root of the following quantities:- 



(ir.) 


2253001. 


(32.) 


441924484. 


(18.) 


961310025. 


(33.) 


935992836. 


(19.) 


10009002025. 


(34.) 


1936352016. 


(20.) 


1061031844096. 


(35.) 


2948707204. 


(21.) 


81006480-1296. 


(36.) 


15140072025. 


(22.) 


168141-57657049. 


(37.) 


3661097049. 


(23.) 


3712988672752804. 


(38.) 


641448819025. 


(24.) 


38613858140025. 


(39.) 


829740631801. 


(25.) 


62774055768064. 


(40.) 


367315996356. 


(26.) 


•4 to 6 places. 


(41.) 


82460501 842952S 


(27.) 


•005 to 5 places. 


(42.) 


98184473800926S 


(28.) 


210J : 9TVr : 1*7 : 3. 


(43.) 


49985039844697^ 


(29.) 


27j^ : 258-16561 : 25-439. 


(44.) 


12370340624653C 


(30.) 


35-672 : -4 : 576-4801. 


(45.) 


824476713138606 


(31.) 


121022001. 







The following rules are here inserted as affording 
agreeable and profitable variation on the ordinary n 
special cases of finding the second powers of numbers. 

KULE GUI. 

To square a two-digit number with unit figure 5. 
1°. Multiply the tens digit into the next higher n 
and annex 25 to the product. 

Illustrative Examples. 
(75)2 = (7 X 8)100 + 25 = 5625. 
(95)2 = (9 X 10)100 + 25 = 9025. 

Exercise 103. 

Square the following numbers by the contracted t 
given in Rule CIII.: — 

(1.) 15. (3.) 35. (5.) 55. (7.) 75. (9.) S 
(2.) 25. (4.) 45. (6.) 65. (8.) 85. 

Rule CIV. 

To square a tridigit number whose two last figures ai 
1°. Square the hundreds figure, add to it one naif th 
dreds figure and annex 0625. 
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Note.—li the hundreds figure be odd take half the next less 
re and annex 5625. 

Illustrative Examples. 
(425)2 = 42 + half 4 with 0625 annexed = 180625. 
(725)2 = 72 + half 6 with 5^25 annexed = 525625. 

Exercise 104. 

Square the following numbers : — 

(1.) 125. (3.) 325. (5.) 525. (7) 725. (9.) 925. 

(2.) 225. (4.) 425. (6.) 625. (8.) 825. 

Rule CV. 

To square a tridigit whose unit figure is 5 and tens figure 7. 

1°. Multiply the hundreds figure into the next higher, add 
half the hundreds, and affix 5625. If the hundreds be odd 
add half the next higher digit and annex 0625. 

Illustrative Examples, 

(475)2 = (4x5 + 2)10000 + 5625 = 225625. 
(775)2 = (7x8 + 4)10000 + 0625 = 600625. 

Exercise 105. 

Square the following numbers: — 

(7.) 775. (9.) 975. 

(8.) 875. 



0) 175. 


(3.) 375. 


(5.) 575. 


(I) 275. 


(4.) 475. 


(6.) 675. 
Rule CVI 



To square any number which is composed of any number 
(leaa than 10) of the same digit or figure. 

r. Multiply the square of the same number of units (which 
can be written down) by the square of the digit in the given 
nnmber. 
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Illustrative Examples. — 1. Find the square of 444. 

First the square of 111 is 12321 
/. square required = 16 x 12321 = 197136 

2. Find the square of 5555555. 

First the square of 1111111 is 1234567654321 
and 1234567654321 x 25 = 30864191358025. 

Note. — The square of the double of any number is f( 
times the square of that number. 

Exercise 106. 

Square the following numbers: — 

(1.) Ill, 222, 333. (7.) 7777, 8888, 9999. 

(2.) 1111, 2222, 3333. (8.) 77777, 88888, 99991 

(3.) 11111, 22222, 33333. (9.) 11111111, 22222222 

(4.) 444, 555, 666. (10.) 33333333, 44444444 

(5.) 4444, 5555, 6666. (u.) 55555555, 66666666 

(6) 777, 888, 999. (12.) 77777777, 88888888 

I 999999999. 



CUBE ROOT. 

The cube root of any given number is that number wh: 
when raised to the third power is equal to the given numb 
Thus the cube or third root of 64 is 4, because 4 raised to 1 
third power, or cubed, is equal to 64, the given number. 

EULB CVII. 

To extract the third or cube root of any abstract integi-al 
decimal number. 

1°. Divide the given number into periods of three figui 
each, beginning at the unit figure, or if a decimal at t 
decimal point. 

2°. Find the nearest cube number under the first or le 

hand period, add it incrementally to the first period, ai 

annex the next right-hand period to the difference or inei 

ment so found, placing the root figure in the root or answei 
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3°. For the trial divisor multiply the square of the root 
figure by 300 and put it down to the left of the result obtained 
in f, and by division ascertain the next figure in the answer, 
which place in the root. (If this figure be cipher then place 
2 ciphers to the right of the trial divisor and bring down 
another period of 3 figures to the right of the temporary 
dividend.) 

4°. To the trial divisor add thirty times the product of the 
new root figure and the preceding part of the root and also 
the square of the new root figure. This sum forms the true 
divisor, which must be multiplied by the new root figure and 
added incrementally to the last dividend. Then bring down 
the next period. 

5°. The trial divisor is obtained as before or it may be 
calculated as follows: bracket the last 3 lines in the trial 
divisor together, take their sum, being careful to double the 
middle line of the 3, annex 2 ciphers, and proceed with this 
trial divisor as already directed. 

Note (a). — If the number be fractional reduce to the decimal 
^orm (unless the terms be perfect cubes), and extract the cube 
root. 

Note (6). — The cube of the double of any number is eight 
times the cube of that number. 
Illustrative Example. — Find the cube root of 167284*151. 



Root 551 



167'284'-151' 



52 X 300 = 7500 
5x5x30= 750^ 

52= 25 I X 

8275J 



42284 



(41375)* 



907500 

55x1x30= 1650 

12= 1 



909151 



909151 



(909151)^ 



! This line is not essential, bat it may be helpful to the beginner. After 
pointing off according to rule we find 125 to be the nearest cube number under 
jpi We therefore put 5 in the root and add incrementally 125 to 167 bringing 
w>WD the next period 284. Then squaring 5 and multiplying it by 300 we get 
^(ttfl trial divisor> Operating we find 5 to be the new root figure; the 
fndaet of 5 and 5 and 30 gives 750, and 5 squared gives 25, both of which we 
Md (0 the trial divisor and the result is 8275 (the real divisor): multiplying, 

iUhg iacrementally, and bringing down we obtain 909151. 
Vlfstthe new trial diyiaor we bracket the 3 last lines of preceding di\isional 

•eetftm and add them, taking care to double the middle line (25). Affixing 

tdpben. making the number 907500, we proceed with this as with the former 

MUdiTisor. 
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Exercise 107. 
Extract the Cube Hoot of the following quantities: — 



(1.: 


) 2924207. 


(26. 


) 47307^,^. 


(2.; 


) 8120601. 


(27. 


) 47558|^f 


(3.: 


) 1860867. 


(28. 


) *25 to 3 places. 


(4.; 


1 66430125. 


(29.; 


) -000946966168. 


(5.: 


) 223648543. 


(30., 


) -00000061478848, 


(6.: 


) 529475129. 


(31., 


) 1953125. 


(7.] 


) 1070599167. 


(32.: 


) 334255384. 


(8.: 


> 8414975304. 


(33. 


) 374805361. 


(9.: 


1 28233316125. 


(34.: 


) 341532099. 


(10.: 


) 157989463416. 


(35.: 


) 627222016. 


(11.: 


) 275513205843. 


(36.; 


) 29218112. 


(12.: 


) 344177344512. 


(37.; 


) 502459875. 


(13.: 


) 513729944729. 


(38.. 


) 647214625. 


(u.: 


) 756307034631. 


(39.; 


) 61478848. 


(15.: 


1 10546683057. 


(40.; 


) 997002999. 


(16.: 


) 2Mtt. 


(41.; 


) 1879080904. 


(ir.: 


1 589365742-983688. 


(42.: 


) 95256152263. 


(18.: 


1 2326203125. 


(48.: 


) 354744554039. 


(19.: 


1 84-9. 


(44.: 


1 706633718643. 


(20.: 


) 731189-187729. 


(45.) 


1 185485563927. 


(21.: 


1 352045367-981. 


(460 


1 963259373376. 


(22.: 


1 35J5S. 


(47.: 


I 672221376. 


(23.: 


> 5*78 to 3 decimal places. 


(48.) 


1 447697125. 


(24.: 


> 11 to 4 places of decimals. 


(49.;) 


> 216^73458729. 


(25.: 


) 40-353607. 


(5O0 


51853389489. 



PROGRESSIONS. 



Questions in Progressions occur but seldom in arith: 
The full and scientific discussion of the subject is to be 
in works on algebra. !However, as problems requii 
knowledge of the principles involved are sometimes pre 
ID examination papers, the subject shall here receive a j 
consideration. 
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When a series of numbers increases or decreases by a common 
md unvarying difference, it forms what is called an Arith- 
metical Prot{reasion. When the series increases or decreases 
by a common ratio it is said to be in Geometrical Progression. 
Thus 2, 4, 6, 8, are in Arithmetical Progression (A. P.), whilst 
2, 4, 8, 16, are in Geometrical Progression (G. P.). 

Rule CVIII. 

Given the first and last terms (a and I) of an Arithmetical 
Progression, also the number of terms (w), to find the common 
difference {d)j and thus to insert all the means. 

1°. Divide the difference of the first and last terms by the 

number of terms less one, or d= -^~ — 

?i~ 1 

Illustrative Example. — Given the first term 3 and the last 
term 43 of a series of 11 terms to find the common difference 
^d to insert all the means. 

43 ~ 3 = 40 and 40 ^ (1 1 ~ 1) = 40 ^ 10 = 4 = com. difference, 
.-. terms are 3, 7, 11, 16, 19, 23, 27, 31, 35, 39, 43. 

Rule CIX. 

To find the sum of a series in A. P. 

1°. Multiply half the sum of the first and last terms by the 

number of terms, or 8 = - (a + 1), 

. illmtrative Example. — Find the sum of a series of 11 terms 
^ A. P., the first term being 3 and the last 43. 

Here 3 + 43 =46 and half 46 = 23 

^en 11x23 = 253. Ans. 

The following equation is very useful, as from it any one 
or the given quantities may be found when the other three 
*fe given: — 

s='-^{2a + {n~l)d}. 

JU 

Note, — If the number of terms in an Arithmetical Progres- 
wm be odd, the middle term is equal to half the sum of the 
&st and iast terms. 
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Exercises 108, 109. 

(1.) Sum the following series to 20 terms each : — 

(a) 1,6, 11, 16-I- &c. 
(6) 5,8, 11, 14+ &c. 
(c) 100, 110, 120+ &c. 

W if, 1, li+ &c. 

W i,il, li+ &c. 

(/) 3, 5, 7, 9 + &c. 

Ig) 25, 24, 23 + &c. 

(2.) (a) Find sum of the series of which 3 is the first aj 
the fiftieth. 
(6) Sum the series 1, 2, 3, 4, up to 100. 

(3.) Sum the following series: — 

(a) 5, 4|, 4i, 4J + &c., to 21 terms. 
(6) 2^, 2|, 3J^, &c., to 13 terms, 
(c) 2J, 3^, 4^^^, &c., to 24 terms. 

(4.) Find the twentieth term in each of the following se 
(a) 1, 6, 11, &c.; (6) J, |, 1, &c.; (c) J, f, |, &c. 

(5.) Insert 40 arithmetical means between and 20. 

(6.) „ 15 „ „ „ 3 and 47. 

(7.) Find the series in A. P. with 3 as first and 17 
twenty-ninth term. 

In Geometrical Progrbssiow the common multipl 
which any term is derived from the preceding, is call 
jcommon ratio. If the two extremes and the number of 
in a Geometrical Series be given the means may be fou: 

Rule CX. 

Given the extremes and number of terms iji a G. P. i 
the means. 

1°. Divide the last term by the first. 

2°. Extract that root of the quotient just found wl 
indicated by the number of terms less one. This giv 
ratio. 

3°. Use this ratio by multiplication to obtain all tlie ] 
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Illustrative Example. — There are five means between 5 and 
3645 in G. P.: find them. 

First 3645 -^ 5 = 729 
There are 7 terms in the series /. we must find the 6th root 
of 729 : we find this to be 3, 

.-. the means are (5), 15,j45, 135, 405, 1215, (3645). Ans. 

Rule CXI. 

To find the sum of a series in G. P. 

1°. To the product of the laat term and the common ratio 
»dd the first term incrementally. 
2°. Divide the result by the common ratio less one, or 

Illustrative Example. — Find the sum of a series in G. P. the 
first term being 5, the last 3645, and the ratio 3. 

3 X 3645 - 5 = 10930 

and 10930^2 = 5465. Ans. 

From the above equation ( s = ^ ~^ ) any quantity may be 

found when the other 3 are given. 
Where the series is infinite the following form is used when 

the ratio is a proper fraction *= . 

1 ~ r 

Exercises 110, 111. 

ft) Insert a geometrical mean between 7i and 30, and between 

J and |. 
(2.) Find 2 geometrical means between 320 and 5, and between 

i and 1. 
(3) There are 3 geometrical means between 6 and 486: find 

them. 
(4.) Place 3 geometrical means between 2J^ and 100. 
(5.) Find the sum of the G. P. 5 + \^-\-U, &c., to infinity. 
<<^) „ ». ,, f+l + t » 

(a) Insert 7 geometrical means between 2 and 13122. 
0.) Find the sum of a series of 12 terms, i, ^, 1, 2, &c. 
(M.) What would a man's wages come to in a year if he took 
Is. the first month and doubled the amount each month? 
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LOGARITHMS. 

Logarithms are a series of numbers adapted in a 
way to a series of ordinary numbers to facilitate ni 
calculations. In the expressions 10^ = 10, 102=100, 10 
the index 1 is said to be the logarithm (hence called lo 
to the base 10, 2 is said to be the log of 100 to base 1 
log of 1000 to base 10 ; or, in other words, log 10=1, 
= 2, log 1000 = 3. The logarithm of any number, th 
to a given base is that power to which the base must t 
to give the number. 

The integral part of the logarithm of a number i 
the Index or Characteristic, the decimal part is caJ 
Mantissa. 

The Characteristic is always one less than the nu 
integral figures which the number contains. When tl 
ber has no integral figures the index is negative, anc 
more than the number of ciphers immediately after the 
point. These indices must be supplied by the calcul 
they are not given in the Logarithmic Tables. 

Much practice will be necessary before the scholar 
to make a satisfactory and profitable use of the tabl 
subject should therefore be taken in hand with greal 
mination and energy. Only a few of the most usefi 
can now be presented, comprising those necessary for tl 
nary arithmetical calculations. 

Rule CXII. 

To find the logarithm of a given number from the ta 

1°. The first four figures (or less, if there be less) 
given number may be looked for in the first column 
left, the fifth figure in the top line and opposite to t 
four, and under the fifth (if there be a fifth) will be foi 
logarithm. For the sixth figure, multiply the tabular dil 
by it, cut off the right-hand digit from the product a 
the other figures to the logarithm already found. Sho 
Dumber be composed of seven figures, multiply the 
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diflference by the number made up of the sixth and seventh 
figures, reject two right-hand figures and add the rest as 
before. 

Illustrative Example. — Find the logarithm of 834079. 

We first find 8340 in the left-hand column of the tables; 
then finding 7 in the top line we run our eye down till we 
reach the logarithm opposite 8340, which logarithm we find to 
be -9212025. The tabular difference 52 we multiply by the 
9 (or sixth figure of our number) obtaining 468. Cutting off 
the right-hand figure 8 we have 46, which added to '9212025 
gives us -9212025 + 46 = 9212071, or '9212072 if we take 
47 instead of 46. Prefixing the index 5 the full answer is 
5'9212072. 

Exercise 112. 

Find the logarithms of the following numbers: 

(1.) 351. (8.) 21050. 

(2.) 450. (9.) 86417. 

(3.) 5071. (10.) 29308. 

(4.) 3298. (11.) 123456. 

(5.) 67543. (12.) 234567. 

(6.) 89765. (13.) 304050. 

(r.) 40031. (14.) 607080. 



(15.) 901023. 

(16.) 9876543. 

(17.) 9080706. 

(18.) 5040030. 

(19.) 2198765. 

(20.) 9998887. 



KULE CXIII. 

To find the number corresponding to a certain logarithm. 

1°. When the logarithm is found exactly in the tables the 
p9t four figures of the required number will be seen in the 
left-hand column and opposite to the given logarithm, the 
jifth figure being at the top of the column in which the 
%irithm is found. The index of the logarithm increased 
ty 1 will be the number, of integers in the number sought, 
W'the index diminished by 1 will be the number of prefixed 
ciphers in the decimal fraction when the index is negative. 

lUustrative Example.' — Find the number corresponding to 
tiie logarithm 4*8773080. 

Beferring to the tables we find in the left-hand column 
oppowte 8773080 the number 7538, and at the top of the 
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columD we get the fifth figure 9. The required number is 
then 75389 as an integer, since the index 4 of the logarithm 
requires five integral figures in the number. 

Note,— If the logarithm be not found exactly in the tables, 
find the logarithm next lower than the given one and write 
down the first five figures of the number as before. Take the 
ditference between this logarithm and the given one, add a 
cipher to it, and divide by the tabular diiference; the quotient 
will give the sixth figure; add another cipher and the next 
quotient figure will be the seventh figure of the required 
number. 



Exercise 113. 

Find the numbers corresponding to the following loga- 
rithms : — 



(1.) 2-1760913. 

(2.) 2-2966652. 

(3.) 3-3909351. 

(4.) 1-4899585. 

(5.) 2-5622929. 

(6.) 3*6159501. 

(7.) 1-7058637. 



(8.) 2-8000294. 

(9.) 3-9003671. 

(10.) 2-9956352. 

(11.) 1-0778038. 

(12.) 2-1509712. 

(13.) 3-2205003. 

(14.) 4-3000082, 



(15.) 1-4000023. 

(16.) -5116026. 

(17.) r-6360699. 

(18.) 2-7S50077. 

(19.) 3-8000018. 

(20.) 4-9000010. 



EULE CXIV. 

To perform Multiplication and Division by the aid of loga- 
rithms. 

1°. To multiply— add the logarithms of the numbers, and 
the number answering to the sum (which is the logarithm of 
the product of the numbei-s) will be the product sought, 

2°. To divide — add the logarithms incrementally, and the 
number answering to the difference (which is the logarithm 
of the quotient) will be the answer required. 

Illustrative Examples. — 1. Multiply 4567 by 78. 

Here log 4567 = 3-6696310 
and „ 78 = 1-8920946 



» 



5-5517256 



The number answering to 5-5517256 is 356226, which is the 
product sought 
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2. Divide 2147421 by 87. 

Here log 2147421 = 6-3319171 
and log 87 =1-9395193 

4-3923978 

And the number answering to 4*3923978 is found to be 
24683, which is the required quotient. 

Exercise 114. 

Perform the operations indicated, by means of logarithms, 
correct to seven figures : — 



(1.) 510x316. 

(2.) 248 X 12a 

(3.) 563x742. 

(i) 891x206. 

(5.) 375x78. 

(«.) 91324x6. 

a) 52716x8. 

(8.) 1398765-^15. 



(9.) 94721-4-11. 

00.) 36214-^513. 

01.) 436x214^218. 

02.) (57x8)-^(9x27). 

03.) (86x37)^(43x74). 

04.) (981x54)-^(72x909). 

05.) 654321-^-87654. 



Rule CXV. 



,To perform Involution and Evolution by the aid of loga- 
lithms. 

1°. Multiply the logarithm of the given number by the ex- 
POBent of the power to which it is to be raised, and the pro- 
^will be the logarithm of the required power. 

?. Divide the logarithm of the given quantity by the index 
^ tbe root which is to be extracted, and the quotient will be 
*he logarithm of the required root. 

lUustroUive Examples, — 1. Raise 107 to the third power by 
^arithms. 

Log 107 = 2-0293838 
3 

6-0881514 



The onmber answering to 6*0881514 is 1225043, therefore 
(lie required power is 1225043. 
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2. Find the fourth root of 531441. 

Log 531441 = 6-7254550. 

4)5- 7254550 

1-4313637 (or 8). 

Now the number corresponding to 1*4313637 is 27 exact] 
therefore 27 is the required root. 

Exercise 115. 

Find the powers and roots indicated, by logarithms corn 
to seven figures : — 



(1.) (123)3. 

(2.) (304)«. 

(3.) (14-41)5«. 

(4.) (98)3. 

(5.) (4-7)*. 

(6.) (5001)2. 



(7.) ^203^05. 

(8.) ^456217. 

(9.) </863219." 

(10.) </576237. 

(11.) </847209; 

(12.) V123456. 



COMPOUND INTEREST. 

Compound Interest differs from Simple Interest in tl 
that the interest accruing year by year is not paid over 
the lender, but is added to the principal and retained by i 
borrower, who thus pays interest on a constantly increasi 
capital. Four modes of calculating Compound Interest vf 
be exhibited, the third of which is the only one employed 
business. The exercises in this rule should be worked out I 
each of the methods if Interest Tables are available. 

Rule CXVI. 

To find the compound interest of any given principal for 
given number of years at a given rate 7q. 

A. 1°. Find the interest on the given principal at the givi 
rate for one year, or period, and add this interest to the pri 
eipal. 



COMPOUND INTEREST. 207 

2°. Calculate the interest on this augmented principal at the 
same rate for the second (one single) year (or period), and add 
the interest thus obtained to the principal last operated on. 

3°. Proceed in like manner with the principal for the third 
year or period, and all following years or periods, and the 
(liflference between the last amount and the original principal 
will be the compound interest required. 

B. 1°. Take or find the amount of ^1 for a year at the given 
rate and raise it to the power indicated by the number of 
payments. 

2'. Multiply this amount by the number of pounds in the 
given principal, using decimals, fractions, or aliquot parts, 
where shillings and pence are involved. The product is the 
amount from which the required interest may oe obtained, as 
in case (a). 

C. 1°. Obtain from the tables the amount of ^1 for given 
time and at the given rate. 

2^ Multiply this amount by the principal for the answer. 

r). By logarithms, 

Log a = log p-vt log R. 
where a = amount. 
p = principal. 

^ = time or number of payments. 
R = (1 + r) = amount of il for one period. 

Illustrative Example. — Find the compound interest and 
aniount on £2000 for four years @ 5 %• 

^u«t by method A. 

£2000 Pi. 

100 Ii = (lfc of 2000 or 5 %). 

2100 Paor Ai. 

105 Ij. 

2205 Psor Aa. 

110-25 Is. 

2315-25 P4or A,. 

115-7625 I4. 

2431 '0125 A4 = amount required. 



• • 



Compound interest required = £43 10 125. 
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Second by method B. 

1*05 = amount of ^1 for one year. 
1-05 

525 
105 1-21550625 

105 2431-01250000 



55125 
11025 



1*157625 /. Compound interest required = £431*' 

105 and amount required = £2431 -012? 

5788125 
1157625 



1-21550625 = 4th power. 

Thirdly by method C. 

The only variation in this method is that the 4th p 
1*21550625, or the amount of £1 for given time at given 
is obtained direct from interest tables. The rest of the ^ 
is identical with method B. 

Fourthly by method D, or logarithms. 

Log a = log p + t log R. 
Log p = log 2000 = 3-3010300 
nog R = j084^572 

.-. log a = 3-3857872 
and the number answering to this log is 2431*012. 
.-. required amount = £2431-012. 



Exercise 116. 

£ 8. d. 

(1.) Find the compound interest of 1 12 10 for 3 years @ ^ 

(2.) 

(3.) 

(4.) 

(6.) 

(6.) 



>} » J> 

» >J « 

>5 >» 5> 

»> V '.i 

fy j> >» 



104 





o„ 


1* „ 


„5 


4800 





o„ 


2 „ 


,,4 


1000 





o» 


3 „ 


«i 


2000 





„ 


4 „ 




1200 





o„ 


4 „ 


r 
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£ 8. d. 
a)Findthecompouiidinterestof 1272 for 3 years @ 4}%. 

(8.) 

(9.) 
(10.) 

(11.) 
(12.) 
(13.) 
(14.) 
(15.) 



» 



» 



» 



» 



» 



99 



» 



» 



» 



» 



» 



» 



» 



» 



» 



»> 



W 



» 



» 



» 



>J 



» 



>y 



» 



1000 


o„ 


2 , 


9 » "i „ 


512 


„ 


3 , 


9 99 6J„ 


2500 


o„ 


3 , 


9 W 45 „ 


4000 


„ 


4 , 


9 » 3^ „ 


725 


o„ 


4 , 


9 » 5 » 


260 10 


o„ 


3 , 


9 » ^2» 


125 


o„ 


3 , 


> » 2J „ 


87 10 


o„ 


3 , 


4 



(16.) Find the difference between simple and compound interest 
on £383, 5j?. 8d. for 2J years @ 3} %. 



SCALES OF NOTATION. 

In the Common Notation ten (10) is the radix or root of the 
scale, but any other number may form the radix or base of a 
scale. Thus we have the binary with 2 as radix; ternary 
*itli 3 as radix; denary or decimal with 10 as radix; duodenary 
or duodecimal with 12 as radix, and so on. In any scale of 
Notation every digit is necessarily less than the radix (or R), 
^d the number 01 them including is equal to R. The most 
Valuable scale of Notation after the denary is the duodenary, 
^hich has 12 for its radix, but two new signs are required to 
^xpress ten and eleven. They may, of course, be any symbol 
distinct from the other digits, but t and e are generally used 
'or this purpose. The theory of Notation Scales may be 
studied in any good Algebra, the discussion of it in this work 
Jould be out of place, as the subject has nothing whatever to 
^Jo with ordinary practical arithmetic. 

Rule CXVII. 

To express a given whole number in any required or pro- 
posed scale. 

1'. Divide the given number by the proposed radix and the 
"smainder is the first or unit figure of the new scale. 

2°. Again perform the division and the remainder will be 
4e second of the required digits. Repeat the division as far 
^ powible and the last quotient with the several remainders 
^ form the number in the new scale. 






(208) 
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Illustrative Examples. 

1. Express 1820 (in the denary) in a scale with radix 6. 

2. Transform 12232 from a scale with K 6 to a scale with K ^ 



(1.) 


J232. .-. Req 
Exercise 117 


4 
4 
4 
4 
4 

uire 

■ 


(2.) 

12232 


6 


1820 


2035 - 


6 


303 - 2 


305-3 


6 


50-3 


44-1 


6 


8-2 


11-0 


Required 


1-2 
number \i 


1-3 
jd number is 13013( 



(1.) Express 32567325 in the duodenary scale. 

(2.) Express 20736531 in the duodenary scale. 

(8.) Transform 6520115 from the septenary to the undenar 
scale. 

(4.) Transform 101101101101 from the septenary to thedecimi 
scale. 

(5.) Having given 24563 and 236 in the septenary scale, muJ 
tiply them together and transform the result to th( 
duodecimal scale. 

(6.) Multiply lte7 by 2t6 in the duodenary scale, and 
prove the answer by reducing the multiplicand, mul- 
tiplier, and product to the denary scale. 

(7.) Transform 17400 from the denary to the duodenary scale, 
and find the square of it in the duodenary scale. 

(8.) Reduce the denary numbers 7384 and 51*27 to the duo- 
denary scale and divide the former by the latter in that 
scale. 

(9.) Extract the square root of 105404*440241 in the scale of 
6 and express the result in the duodenary scale. 

(10.) The numbers 1184323 and 589 are expressed in the duo- 
denary scale. Divide the former by the latter in that 
scale. 

(11.) Senary scale : 321 + 452 + 534 : 321 - 252 : 321 x 52. 

(12.) Reduce 57632 t from undenary to the septenary scale: 
transform 6538^ into the septenary scale and add them 
together. 
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(13.) Multiply 47623 by 5763 in the octenary scale and take 
the square root of the product in that scale. 

(14.) Divide 63245102 by 658 in the septenary scale, and find 
the square root of 3258967*28743 in duodenary scale. 

(15.) Transform 3 1 '97 e from the duodenary to the octeuary 
scale. 

(16.) Express V56324-673 : 56783 -f- 64; each in nonary scale, 
and transform 5632101 from septenary to duodenary. 

(17.) Express 65384 -4- '27 in the duodenary scale. 

(18.) Extract the square root of 1010001 in the binary scale. 

(w.) Apply the duodenary scale to find the square of 4 ft. 2 in. 
a 2" 10"'. 

(20.) Apply the duodenary scale to find the cube of 16 ft. 10. in. 



MENSURATION AND DUODECIMAL 

ARITHMETIC. 

Duodecimal arithmetic is employed chiefly in measurements 
fequu^d by carpenters, plasterers, and bricklayers. The work 
J8 simple, and the pupil has only to bear in mind that 12, not 
10, is the base or radix whenever passing from one denomi- 
Dation to another higher or lower as the case may be. Feet 
*i^ indicated by f . or ft. ; inches by in. or ' ; parts or twelfths 
of an inch by ", and so on. By some the subdivisions are 
<^ed firsts, seconds, thirds, fourths; by others primes or 
parts, seconds, thirds, &c. It will be observed in working that 
^wo soales of notation are used, the decimal or ordinary (when 
'icaling with feet only, which are multiplied in the usual way) 
*fid duodecimal in passing through the inferior grades or 
<lenominations. As Mr. Wood remarks the pence table will 
be of great service when solving these questions. All problems 
^ this rule can be worked by fractions and frequently with 
much greater ease. The following results should be carefully 
committed to memory. 



ft. xft. =sq. ft. 


in. 


( ) X in 


•('=")■ 


ft X in. = „ primes '. 
ft. X '' = „ inches ". 


in. 


(')x 


(") = ('")• 


in. 


(')x 


("') = ("")• 

('')=0. 


ft X '" = „ thirds ^ 




«)x 
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Illustrative Example, — Multiply 7 ft. 6 in. 5" by 6 ft. 7 in. 

7 6' 5" 
6 7 8 



45 2 6 
4 4 8 11 
5 3 4 



50 3 2 4 = 50 sq. ft. 3 j^ sq. in. Am 

Or by Fractions the work is as follows : — 

7 ft. 6 in. 5" = l{i^ and 6 ft. T 8" = 6^ or 6§J, 

= 4f li^ = 50 sq. ft. 3^ sq. in. 

The following rules will be required in the solution of 
varied questions that are propounded in Duodecimal Ari 
metic: — 

1. To find the area of a Bectangle: — 

Area = length x breadth. 
Length = area-;- breadth. 
Breadth = area -r length. 

2. To find the area of a Khombus: — 

Area = length x perpendicular height (or breadth). 

3. To find the area of a Triangle: — 

a. Area = J (base x vertical). 

h. To half the sum of the 3 sides add increments 
each side separately; multiply the half sum i 
the 3 difi'erences together, and take the squ 
root of the product for the area. 

4. To find any side of a Eight-angled Triangle given \ 
otlier two: — 

the hypotenuse = square root of the sum of the squai 

of the other two sides. 
.*. either side = square root of the difierence betwe 

the squares of the hypotenuse a 
the other side. 

5. To find the area of a regular Polygon: — 

A rea. = i (perimeter x vertical from centre toany one si( 
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6. To find the circumference or the diameter of a Circle: — 

Circumference = ^ X diameter or f {^ x diameter. 
;. Diameter =^ (or JJf) x circumference. 

7. To find the area of a Circle: — 

a. Area = J (circumference x diameter). 

b. „ = '7854 X (diameter)'. 

c. „ = '07958 X (circumference)'. 

8. To find various required results in connection with the 
Circle and its circumscribed and inscribed figures: — 

a. Diam. x '88622 = side of a square equal in area. 

b. Circum. x '28209 = „ „ „ 

c. Diam. x '7071 = „ inscribed square. 

d. Circum. x '22508 = „ „ „ 

e. y «rea x '63662 = „ „ „ 

/. Side of Square x 1*41421 = diam. of circumscribing 

Circle. 
^. Side of Square x 3*54491 = circum. of a Circle equal 

in area. 
A. Side of Square x 1*12838 = diam. of a Circle equal 

in area. 

9. To find the area of a Circular King: — 

a. Area = (sum of diameters x diflference of diameters x 

'7854). 
6. Area = diflference of areas of the two Circles, 
c. Area = J (sum of circumferences x diflference of 

diameters). 

10. To find the area of an Ellipse: — 

Area = product of diameters x '7854. 

11. To find the volume of a Cube : — 

Volume or content = (side)^. 

12. To find the volume of a Parallelopipedon: — 

Volume or content = length x breadth x depth. 

13. To find the volume of a Prism or of a Cylinder: — 

Volume or content = area of base x vertical height. 

li To find the volume of a Pyramid or Cone : — 

Volume or content = area of base x J vertical height. 
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15. To find the volume of a Sphere or Globe: — 

Vohime = (diam.)3 x -5236 = (circum.)^ x -016887. 

16. To find tlie convex surface of a Sphere: — 

Convex surface = diam. x circum. = (diam.)* x 3*14159. 

17. To find the magnitude or volume of a body from itfi 
weight: — 

Volume (in C. feet) = weight (Avoir. oz.)-f- specific gravity. 
(The S. G. is to be obtained from the tables.) 

Exercise 118. 

(1.) Find in yds. the side of a square field containing 15 ac 
2 roods 29 poles 3 yds. 

<2.) Multiply 2 ft. 7 in. by 3 ft. 5 in. 7 pts. and the result by 
2 ft. 11 in. 5 pts. 

(8.) A wall whose height is J of its length and breadth J of 
its height, contains 54925 cub. inches. Find breadth. 

<4.) Find cost of papering a hall 24 ft. 3 in. long 15 ft. 8 in, 
broad and 11 ft. 6 in. high, @ 4«. per sq. yard. 

(5.) Multiply 6 ft. 2 in. 11" by 4 ft. 5 in. and give result in 
sq. inches. 

(6.) 3 ft. 4 in. T X 1 ft. 8 in. 5" x 4 ft. 11 in. 

(7.) 1 ft. 11' X 4 ft. 3 in. 1" x 5 ft. T 3". Give answer in ft 
in. &c. 

(8.) 4 ft. 7 in. 2" X 3 ft. 1 in. 5" x 2 ft. 5'. 

(9.) 3 ft. 9 in. 7 pts. x 5 f t. 6 in. 

(10.) 6 ft. 11 in. 11" X 5 ft. 4 in. x 7 f t. 9 in. 10". 

(11.) How much carpet 2*4 ft. wide will it take to cover a room 

29-5 ft. long and 17*19 ft. wide? 
(12.) Find cost of painting a cubical box on outside which 

contains 42'875 cub. ft. @ 1*3 shillings per sq. yard. 

(13.) 3 ft. 7 in. 5 pts. x 2 ft. 10 in. 11 pts. 

(14.) A rectangular field whose breadth is \ its length contains 
6 ac. 900 yds. Find its dimensions. 

(15.) A room is 16 ft. 7 in. long 13 ft. 5 in. wide and 10 ft 6 in. 
high. Find cost of papering it with paper 1 ft. 8 in. 
wide @ lOfl?. per yd. and of carpeting it with carpet 
Jf yd. wide @ 4*. ^d, per yd. 
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THE METRIC SYSTEM. 



It were a coDsummation ardently to be desired by every 
school teacher in the kingdom that the Metric System should 
be introduced both into our coinage and weights and measures. 
By Bf most eminent and practical teacher, known to us, it was 
said that more could be taught in three months in the Metric 
System than in twelve months by the present most compli- 
cated arrangement of weights and measures, and we quite 
endorse the opinion. 

For all practical purposes the Metric System is simply in- 
valuable, and those who have adopted it are already reaping 
the immense advantages to be derived from its use. There is 
not the smallest variation in the working of questions of every 
denomination, and all the calculations are in the strictest 
harmony with decimal operations. In France the system is 
in full development, and the tables furnished in this treatise 
(pp. 36-36) are those adopted in that country. The Franc is the 
tinit of their money, and is worth about 9|fl?. of our money. 
The Mitre is the unit of length, and is equal to about 39*37 
inches nearly, English measurement. The Are is the unit of 
superficial measure, and is nearly equal to 120 English square 
yards. The unit of Solid Measure is the Stdre^ equal to nearly 
35i English cubic feet. The Oramme is the unit of weight, 
and weighs about 15 J English grains. Lastly, the Litre is the 
^it of capacity, and answers to our quart, to which it closely 
approximates. 

The Prefixes used in these Metric tables are as follows: — 



Deca stands for 10 times. 
Hecto „ 100 
Kilo „ 1000 

Myria „ 10000 



» 
»> 
« 



Deci stands for the 10th part. 
Centi „ 100th 



Milli 



if 



1000th 






Illustrative Examples. 

1. What is the value of 11 kilog. 8 hectog. 9 grammes at 
25 fr. 8 dec. 7 centimes per kilog.? {8 dec. 7 centimes^ or as 
more generally expressed, 87 centimes). 
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The working of this and similar questions is merel 
matter of decimal multiplication. 

11-809 X 25-87 
25-87 



82663 
94472 
295225 

305*49883 = 305 f r. 49 centimes. Ana. 

2. What is the area of a room whose length is 7 me 
2 decim. 5 centim., and breadth 4 metres 8 decim.? 

Working by the rule of multiplication of decimals we h 
the following : — 

7-25 

4-8 

5800 
2900 



34*800 = 34-8 sq. metres 

= 34*8 centiares. Ans. 

3. If 22 men plough 1 hectare 4 decare 3 are, how mi 
men will plough 3 hectare 5 decare 1 are in same time? 

The statement and question become — 

22 men = 143 hectare. 
? „ =3-51 „ 

2 27 

5?A^ men = ^^^1^ men = (2 x 27) men = 54 men. A 
1-43 \^)^ ^ ' = 

4. Find what sum will amount to ;£1599, 6 fl. 7 c. 2^ m. 
4i years @ 3| %. 

By Formula (e) p. 152, 

1 00 X 1599-67 22 ^ 15996722 
100 + (4ix3i)' "" ^ 115-3 

= J1387, 4 fl. Ans. 
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INVOICES AND COMMERCIAL ACCOUNTS. 

From their variety and cljaracter the following Invoices 
are in the highest degree adapted to acquniut the pupil 
with some of the principal and prevailing styles of Com- 
mercial Accounts obtaining in the several departments of 
butiaesa life, and to advance his practical knowledge of mer- 
cantile traosactions. Aa even the forme theraselvea, apart 
from the body of each invoice, are educational in their char- 
acter, the pupil should be iustructed to carefully copy the 
Bill, writing his own name tu the H|irtce allowed for it. He 
tbns Buppoaes himself to be the customer to whom the Invoice 
of goods purchased is sent. The Extensions (or calculations 
oi the separate prices) should then be made and entered in 
tbe money column t« the right appointed to receive them, and 
the total sum of these Bmouuts — subject to any Discounts (or 
deductions) indicated^ will be the answer or Footing of the 
Invoice. "Invoicing" should be peculiarly a "Home Exercise" 
tobe brought for correction to school, and should not (as the 
other Rules) constitute ordinary Class-work. The value of a 
thorough acquaintance with this branch will commend itself 
t" every judgment. 



Bought of WILSON, ANDERSON, & CO., 



UuoTulann of C»Mii« romilu 


n. Beddlw, te. 






240 Wood ChaiTB, , . . (S; 

128 Short HaU Forma, - 

m doz. Brass Hat Pega, - 

i „ Single Iron Bedeteada (each),, 

4 „ Pidliaases fur do. „ „ 


3/-1 
2/Q 
9/3 
19/6 

£ 
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To M'GBEGOE & CO., 



i doz. Song Booke, clotb gilt, (each] @ 
6 „ "Home Sweet Home," „ „ 
8 Minuet (De Koutaki) Piimoforta 

Solo, @ 

10 Instruction Books for Piano, „ 

] dot OrgiB Pieces, - ■ (each) „ 



BlBUlKOBAH, 

Bought of BATES & CO., 



100 yards Wire Netting. 

200 

50 „ „ „ (fin. 

15 doz. Galvanized Iron Buckets,' 

12 „ 

3 „ „ „ Trought 



Beistol, I 

To JAMES KIRKWOOD & SONS, Di 





SFramesSheathiugFelt,* 


a.500sheets,@ 










18 „ Ronfing 

20 „ 

10 ,. 3»rking „ 


, 100 yds., „ 








Ifi Barrela Pelt Varnish, 


, 20gaUons, 


'in 












£ 


^^ 


^ 



IDTOICKS AND COHMEBCIAL 



Glasgow,. 18 



Bot. of JAMISON & SONS, 



6 pints Str. Liq. Ainmonia, - @ 
13 pinta SulphurouB Acid, - ■ „ 
i oz. Tinct. Rhubarb, 
20 boxes Knapp's Tbroat Cure, - „ 
24 boies Brown's Troohea,- - ,, 
IB bars Scented Soap (ea. 3 lb*.), @ per lb 



BrsHDfQHAM, 18 

To MESSES. HALLIDAY & SONS, Dr. 



To 4^ da;s of Slater, • 
„ ii „ Labourer, 
' „ 9 cwts. of Slates, - 
„ 9 lbs. Slate Nails, 
„ 12 „ Lead, - ' • 
„ 6} stone Cement, • 



To THOMAS MUREAY & CO., 



l^ Ibe. Twine, 

33i „ „ . . - 

H* „ „ - - - 

IE Lure Hooks and Thimbles, - 
24 Small 
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In account with ROBEBT SMITH & CO 

QImu, Oblu, uul EhUwi 



10 „ Superior 
50 Pie Dishee, - 
100 Soup Flatee, 
45 Jugs, - 





@ 


£5, 15/6 
£3, 3/9 

£% 15/« 

£3, 4/3 

2/3 

/Hi 






1/31 








* 





Bought of HENDERSON & ALLEN, 





18 Plannd Shirts, - . . - 


7/6 1 






20 „ Vests, . - - - 


3/10 








12 Merino „ . . . - 










10 „ Pftdts, ... - 


7/3 








30 Jaraeys (knitttKi), - - - - 


4/10 








21 „ Boj's'. 










£ 


= 


= 



Bought of ADAMSON 4 HARVEY, 



2(10 Diaper Towels, 

ID Gleaa 

10 Aaz. Pillow Cases, 



Bought at ROBINSON & JONES, 



12 Superfine Linoi Shirts, ■ 

24 BofB' Eton Call&n, 

36 Ladies' CoUara, 

6 Boys' Fine Linen Shirt«, • 

2i dox. Oentlemeii'a Cnllarg, 

16 pairs Bove' Linen Cuffi, - 

" „ IjaSies' 

„ GentB' „ 



6/7 I 
7/T ' 
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No. 13. 



BXFOBX St&xst, 



Dundee,. 



Bought of WILSON, M'LEOD, & CC 

Dundee Boom Paper Warehouse. 



30 doz. Hall Marble Paper, 



20 
24 
86 
12 
16 



»» 



>» 



It 



Dining-room 
Drawing „ 
Bedroom 
Varnished Oak Paper, 
Kitchen Paper, 

Cr, 



By 3 doz. Marble Paper, 
„ 5 .. Bedroom 



a 



»f 



@ 



@ 



» 



2/7 
6/3 
7/9 
2/8 
3/3 
1/10 



2/7 
2/8 




No. 18. 



69 Princxs Strut, 

Edinburgh, 



Invoice from WM. MITCHELL & CO., 

Heraldic and Oeneral Stationers, Engrayers, Lithographers, and PriiA 



12 doz. Note Books, . - - @ 
1000 Cream Laid Envelopes (Long) 

per 100, @ 

1000 Cream Laid Envelopes (Square) 

per 100, @ 

20 packets Cream Laid Note (White), „ 
12 „ „ „ „ (Pink), „ 
16 doz. Drawing Pencils (Various de- 
grees), @ 

8 doz. Drawing Pins, - - - 



)) 



3/9 

1/2 

1/6 
2/6 
2/1 

1/6 
/lOi 
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Bought of MEADOWS & MOWBEAY, 



1 651 yda. White Calioo, - 


®l ;»i 


















89i 














4H 














am 


Broad White Tape, 














, Stair Covdnng, - 












"H 


, Pink Silk Ribbon, 


,. ;io! 












. Silk Braid, - 




— 


- 


- 



To HENRY ROGERS & SONS, Dr. 





BOO owt. Bone Meal Manure, - @ 


9/0 










WO „ Turnip Manure, - 


y/w 












Grass „ ■ - „ 


8/3 










HHII 




10/3 










•Ml 


Special Manure, - 


12/6 












Potato „ - - „ 












■m 




£ 
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Bot. of JOHNSTON & SON, 



6i lbs. French Sweets, - - fe 

12^,, Englub „ ■ ■ „ 

6 Sultoaa, Cokes (eacb 2 ]fa.) per lb. „ 

20 lbs. Ricb Mixdoirii Cake, ■ „ 
Dinner for 35 peraons, @ (per head) 
Tea for 175 peniona, „ „ 
Slipper for *J doz. pcraunH, „ „ 



V*i 
i/ioi 
7/10 I 

5/10 



Bought of ADAMS & SMITH, 







1 24 paira Gents' Hoae, 


1/8 








1/10 






16 „ Boys' SookB, 


l/4i 














■ 26 „ Genu' Kid Gloyee, 


2/3 






14 „ „ „ „ (Eittra), ■ 


3/1 














10 .. ., „ „ (Extm), - 


2/10 










»= 


» 



booh-papes va&ghovbb 

Glasoow, 



12 Tapeatry Euga, . - - - 
2i Thread „ . . . . 

38 Lotir Mats (Thread), - 
132 yds. Kidderminster Carpet, - 
86 „ BniBBela Carpet (Beat Quality), 
54 „ Binding. - - . . 
154i „ Stair Cfiipet (Bmaaela), 



To THOMAS WOOD, 

t.1 qudlty ElKtn ] 





IR«M>Rd under th.P.tente.1. 


..Art.1 


«i. 








30dc«.PlatedTableSiioyiiB(onN!ckL-l),ea.@ 

284,, .. „ Forks 

W „ ,. Depart „ 

M : . „ S^n, 

« : :: i^ : :: ;; 

li ! " Bait and Muatard'spooaa " 
(onNickd) - 


|: 

Vioi' 

in 1 
m 

£ 








__ 


= 


^ 



ABiraxETic 



To THE DENNIS & DAWSON M'F'G a 





20 Sewing Macbmea (Hand), - ® 
36 „ „ Plain Treadle, „ 
60 „ „ Extra Strong, „ 
100 Hand „ and Covera, 

GO leta of Drawers, ■ - . . 


£4,4/ 
£6,10/ 
£8,10/ 
£4,16/6 
10/6 
12) 

£ 







Bought of H. A. GORDON & CO, 

ChflmlaU AJXl Aented Water HisofrndtunEl. 
B; Her TAtitaj't Rojml LeCten Pfttmt. 





40 C 

30 

30 

20 

20 

40 


aea T^emonade, each 3 c 
, a>dfl Water, ,. 10 
Ginirec Ale, „ 6 
, Lime Juice, „ 8 
. Kali Water, ,. 8 
, Scltier Water, „ 6 


», @ 


ia/6 

4/2 
4/3 










£ 




_ 
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To EOBEETSON BEOS., 



6 Mortise Latcbea, 

12 Sets China rutniture, - 

8 Children 'a Cats, i' &' x 2' 6", 

9 Straw PalliasseB, 

e Beat Black Hur Mattresaes, 
12 Iba. French Tacka, 
6 doi. Cup Hooka, 



To WM. JOHNSTON & CO., Dr. 



S Ita. Black Tea, 






3/ 


3 itDoe Sugar, - 






'il 


5 hDiea Salt. - 








14 atone „ 








3 „ Rice. - - 








I „ Apple Jelly, 






*/ 








w 



COMHSKCIAI. ABITHKBTia 



To MESSES. GABBY & SONS, D 



"h 



Bought of H. A. GOEDON & CO., 



12 Case* Ginger Ale. (ea 
„ Lemon a Je, , 
„ Snrta Water, , 



Bot. of FISHER BROS., 



6 Satin Hats, - 

S doz. College Cape, - 

30 Boj's Cape, - 

140 „ (special order), 

12 Extra Satin Hats, 

3 doz. Hatbands, 



To WILLIAMSON & CO., Dr. 



IS doi. Table Kni Tea, No.103, - @ 
20,, „ ,. „ lOSEiveted,,, 

IS „ Deaaert „ „ 05 „ „ 

4 „ Table „ „ 347 „ 

3 „ „ „ Ivory,,, 130 „ „ 
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Make out Bills for the following sets of articles : — 

(1.) 5 yds. muslin at Is. 2^d. per yard; 39 yds. merino at 
48. S^d. per yd.; 3 dozen buttons at 4^d, per dozen; 
198 yds. braid at Is. 3^. per doz. yds. 

(2.) lOj yards of ribbon at 2^d. per yd.; 13 yds. 2 qrs. 3 nls. 
of calico at Sd. a yard; 106 reels of cotton at 8a. a dozen; 
10 pieces of tape at 2^d, a piece; 1 umbrella at lOs. 6d. 

(8.) 15 yds. damask at 4s. 9d. a yard; 28 yds. of gimp at 10^. 
a yard; 24 rings at 4s. 3d. per dozen; 24 hooks at l^d, per 
dozen; workwoman's time, 2^ days at 2s, Zd. per day. 

(4.) 5^ doz. lb. candles at 8^. per lb.; 8^, lbs. of wax do. at 
2s. Sd. per lb.; 7 gals. 2^ pints of ou at 4s, 8d, per gal.; 
2 lamps at 13«. 9a. each. 

(6.) 3J lbs. of tea at 2s. Sd. per lb.; 1^ lbs. coffee at Is, Sd, 
per lb.; 6| lbs. of sugar at bd, per lb.; | lb. of butter at 
Is. bd. per lb. 

(6.) 27 vds. of flannel at 3«. 4d. per yd.; 32 yds. of calico at 
bid. per yd.; 3i doz. stockings at Ss. 4d, per doz.; 6 pairs 
of gloves at 3«. Qd. per pair; 4 collars at Is, b^d, each. 

(7.) 2 doz. pairs of gloves at 2s, Whd, a piir; 37 yds. chintz 
at 9\d. a yd.; a gross buttons at 3fc£. a doz.; 164 yds. 
fringe at \s. 3|c^. a doz. yds. 

(8.) 12 bars of soap, each weighing 3^ lbs., at 5^. per lb.; 

164 lbs. of tea at 30«. per doz. lbs.; 12 packets of candles, 

each containing 6^ lbs., at \\\d. per lb. 
(9.) 17^ yds. of silk at lis. l^d. a yard; 648 buttons at Is. ^ 

a gross; 15^ yds. of velvet at \s, 11^. a yd.; 153 reel 

of cotton at llcf. a doz. 

(10.) 10 lbs. sugar at bd, per lb.; 6 lbs. of tea at Zs. Sd. per It 
8 lbs. coffee at \s. 4d. per lb.; 12 lbs. currants at 5| 
per lb.; 10 lbs. rice at 4^d. per lb.; 9 lbs. cheese at IJ 
per lb. 

(11.) 3^ of a yd. at £2 per yd. ; ^ yd. at 2s, 6d. per j 
38^ yds. at £7, lbs, 8jd per yd.; 2J yds. at XI, 12i. 
per yd. 
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MENTAL ARITHMETIC. 

One aim of this Treatise is to engender in the minds of 

the pupils a tendency to abandon slate or written work, and 

a preference for mental computations in their arithmetical 

labours. Those who thus depend almost entirely upon their 

own unaided powers, as a rule become most proficient in the 

art. Throughout the book it will be observed how the theories 

and rules have conduced to this result, and it ought to be a 

case of rare occurrence to find one who, having reached the 

present stage, is not an adept at what is commonly called 

"Mental Arithmetic." 

The rules and exercises that now follow, however, may be 
classed more strictly under this heading, as the majority of 
them are to be worked without any written aid whatever. 

If the class that is being practised in " Mental Arithmetic " 
We the additional interest infused by what is recognized as 
"taking places," more pleasant and profitable work will be 
accomplished and a higher degree of proficiency ultimately 
attained. 

It is hardly requisite to supply directions either to the 
Teacher or Student, but a very excellent method of using 
these exercises is to dictate at a somewhat slow rate twenty 
or more questions continuously, the class writing down at once 
as many of the answers as can be secured. After changing 
Docks or slates amongst themselves the pupils may correct 
their answers as the amounts are read out by the officer in 
charge of the class. 

No explanations of the rules are appended ; but, where the 

feason of the rule is not self-evident, the explanation should 

be furnished by the teacher and one or two illustrative 

qaestions worked on the blackboard. By this means the rules 

will be rendered intelligible, and the processes less mechanical. 

Five or seven minutes' daily exercise in this section will greatly 
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promote general arithmetical slate work, and afford an enter- 
taining variation in the routine of the class. 

Generally the calculations will be found to increase in diflS- 
culty as the exercises proceed, but this rule is not without 
exception. 

KULE CJXIX. 

To find the price of any number of articles @ lOs,, 6s, Sd.y 
6s,f 48,y 3s. 4d.j 2s, 6d.y 2s,y \s, 8d., Is. 4d., Is, 3d., or Is, each. 

1°. Divide the given number of articles by 2 (for 10».), 
3 (for es. 8d), 4 (5«.), 5 (4«.), 6 (3*. 4d,\ 8 (for 2s, 6rf.), 10 (2*.), 
12 (1«. Sflf.X 15 {Is, 4rf.), 16 (1*. 3d.), 20 (Is.), and the result 
will be the required answer in pounds. 



Exercise 119. 



Find the value of — 



(!.] 


) 24\ 




(«.] 


1 36 




(3.) 


1 48 




(*.] 


1 60 




(5.) 


1 72 




(6.) 


) 84 


• 


cr.: 


1 96 




(s.: 


) 108 




(9.: 


> 16 




ao.: 


) 32 


® 109., 5«. and 


(u.; 


) 40 / 28. ed, each. 


(12.; 


) 56 




(13.] 


1 64 




(14.: 


) 80 




as.; 


) 88 




(16.; 


1 100 




dr.; 


1 116 




(IS.; 


> 120 




(19.; 


\ 132 




(90.: 


> 144 





(21.] 


) 12 1 
> 18 


(22.; 


(23.; 


) 24 


(24.] 


1 30 


(25.] 


1 36 


(26.] 


) 42 


(27.] 


1 48 


(28.] 


1 54 


(29.; 


) 60 


(30.; 


) 66 


(31.; 


) 72 


(32.; 


) 78 


(38.; 


> 84 


(34.; 


) 90 


(35.; 


) 96 


(36.; 


) 102 


(37.; 


) 108 


(88.; 


) 114 


(39.; 


1 120 


(40.; 


) 126' 



® es, Sd,, 3s. 4d, , 
and Is. 8d, each. 
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Find the value of — 

(41.) 40 . 

(42.) 60 

(48.) 80 

(44.) 100 

(45.) 120 

(46.) 140 

(47.) 160 

(48.) 180 

(49.) 200 

(50.) 220 

(51.) 240 

(52.) 260 

(53.) 280 

(54.) 300 

(55.) 320 

(56.) 340 

m 360 

(58.) 380 

(59.) 400 



(W.) 420/ 





(61.) 


32 




(62.) 


40 




(63.) 


48 




(64.) 


56 




(65.) 


64 




(66.) 


72 


@ 48., 28., and U. 


(67.) 


80 


' each. 








(68.) 


30 




(69.) 


45 




(70.) 


60 




(71.) 


75 




(72.) 


90 




(73.) 


105 




(74.) 


120 



@ 18, 3d each. 



@ Is, 4d, each. 



EULE CXX. 

To find the price of any number of articles @ 16«. 8c?. each. 

1°. Add a cipher to the number of articles, divide the result 
"^y 12, and the quotient is the answer in pounds. 

I^ote.—ln this and subsequent rules the teacher can give 
we explanation necessary. Here IQs, 8d. = {^ of £l. 



Tell the value of— 


1 (1) 12 @ 16s. 8d. each. 


1 '^) 24 „ 


» » 


1 '« « „ 


» » 


1 (^> 60 „ 


W ff 


1 «•) 96 „ 


» » 


1 ft.) 36 „ 


n yy 


1 W 72 „ 


n if 



Eixercise 120. 



(8.) 


84 @ 


(9.) 


108,, 


(10.) 


132,, 


(11.) 


120 „ 


(12.) 


144,, 


(18.) 


168 „ 


(14.) 


156,, 


(15.) 


180,, 



84 @ 169. Sd, each, 

08 



9> 
fi 
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Rule CXXI. 

To find the price of any number of articles @ £1, 12 
or £Z, 68. Sd, each. 

1°. Add a cipher to the number of articles, divide b^ 
3, and the quotient is the answer in pounds. 



11 the value of — 


(1.: 


> 12 @ £1, 13« 


(2.: 


> 18 , 




(3.: 


) 24 , 




(4.: 


) 36 , 




(5.: 


) 42 , 




(6.: 


> 48 , 




(7. 


> 60, 




(8.: 


) 78 , 




(9.: 


> 54 , 




(10.; 


) 84 , 




(11.: 


) 96 , 




(12., 


) 120 , 




(13. 


) 132 , 




(14.; 


) 138 , 




(15.; 


) 144 , 




(16.; 


) 15 , 




(17.; 


) 30 , 




(18.; 


) 45 , 




(19.; 


) 75 , 




(20., 


) 90 , 




(21.; 


) 27 , 




(22.; 


) 33 , 




(23.; 


) 39 , 




(24.; 


) 51 , 




(25.; 


) 57 , 




(26.; 


) 63 , 




(27.: 


> 72 , 




(28.; 


) 81 , 




(29.: 


1 93 , 




(30.: 


) 102 , 





Exercise 121. 



n 
» 

» 
w 

» 
f) 

ff 

91 
11 



99 


» 


V 


» 


ft 


» 


it 


» 


fi 


» 


ft 


» 


n 


99 


99 


» 


w 


>» 


» 


» 


99 


» 


» 


» 


» 


» 


» 


» 


» 


W 


» 


W 


» 


>l 


» 


» 


» 


» 


» 


» 


» 


» 


» 


» 


» 


» 


)f 


» 


99 


w 


19 


» 


99 


19 


19 


»> 


» 


99 
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Rule CXXII. 

To find the price of any number of articles @ ;£1, 5«. or 
I, lOs. each. 

1°. Add a cipher to the number and divide by 8 or 4. The 
suit will be the answer in pounds. 



Exercise 122. 



Tell the value of- 



(1.) 


1 4 


@£1 


, 5«. Oa. 


and ( 


(2J 


1 8 


ft 


>» 


» 


(30 


1 12 


» 


» 


» 


(4.] 


) 16 


» 


» 


« 


(50 


\ 20 


» 


» 


» 


(e.) 


1 24 


» 


» 


ft 


Cr.) 


> 28 


ft 


» 


ff 


(80 


1 32 


» 


» 


j> 


(90 


1 36 


» 


» 


»> 


(loO 


) 40 


M 


» 


» 


(110 


) 96 


» 


» 


» 


(120 


) 88 


J> 


if 


)) 


(130 


> 48 


W 


» 


» 


(140 


) 80 


J> 


» 


» 


(150 


) 56 


» 


w 


» 


(160 


) 72 


>» 


» 


?> 


(17. 


) 64 


» 


» 


» 


(18.: 


) 104 


» 


» 


» 


(19.: 


) 112 


»> 


?/ 


» 


(20.: 


) 120 


» 


»> 


» 





» 




» 




» 




M 




» 




-•> 




» 




» 




» 




W 




» 




» 




}» 




»> 




» 




}f 




if 




fi 




fi 



Rule CXXIII. 

To find the simple interest of any sum lent out @ 10 7© ^^r 
^r more yeal^. 

1 . Take one-tenth of the given sum and multiply the result 
•^y the number of years. 
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Exercise 123. 



Pind the interest of the following sums @ 10 7o ^^^ 
3 periods mentioned against each : — 



u) £100 for 1,2, 3,4 and 5 yra 
2.) £120 „ 



(3.) £70 „ 

(4.) £80 „ 

(5.) £90 „ 

(6.) £110 „ 

Cr.) £60 „ 
(8.) £50 
(9.) £130 






(10.) £140 „ 









(11.) £200 for 1,2, 3,4 and 57 

(12.) £300 „ „ „ 

(13.) £900 „ „ „ 

(u.) £400 „ „ „ 

(15.) £800 „ „ „ 

(16.) £700 „ „ „ 

(ir.) £600 „ „ „ 

(18.) £500 „ „ „ 

(19.) £550 „ „ „ 

(20.) £660 „ „ „ 



KuLE CXXIV. 

To find the simple interest on any sum lent out at 5 7o 
any given number of years. 

1°. Take one-twentieth of the given sum and multiply 
result by the number of years. 



Exercise 124. 

Find the simple interest of the following sums lent ( 
for the periods mentioned : — 



(1.) £20 for 1, 2, 3j 4 and 5 yrs. 
(2.) £100 „ 
(8.) £40 „ 
(4.) £80 „ 
(5.) £60 „ 
(6.) £120 „ 
a) £180 „ 
(8.) £160 „ 
(».) £200 „ 
(10.) £140 „ 



» 
it 
19 



99 

99 
99 

99 
99 



(11.) £10 for 2, 3, 4 an 

(12.) £30 „ 

(13.) £50 „ 

(14.) £70 „ 

(15.) £90 „ 

(16.) £110 „ 

(ir.) £130 „ 

(18.) £150 „ 

(19.) £170 „ 

(20.) £190 „ 



99 
99 
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EuLB CXXV. 

To find the value of a dozen articles, given the price of one 
article. 

1^ Call the pence shillings, and for Jc?., ^d., or jc?. add 3c?., 
6c?., or 9d. respectively. 



Exercise 125. 

Find the price of a dozen articles at each of the following 
prices: — 

d. 
2jand 



(1.) 
(2.) 
(3.) 
(O 
(5.) 

(6.) 
(7.) 
(8.) 



4i 
9i 



(9.) lOf 
(10.) llf 



n 



» 



» 



» 



}> 



j> 



» 



» 



» 



2| 
3| 
5 

9i 
lOi 

Hi 



«. 


d. 8. d. 


(11.) 1 


\i and 1 If 


(12.) 1 


2i „ 1 3i 


(13.) 1 


H „ 1 4* 


(u.) 1 


4f „ 1 5i 


(15.) 1 


5i „ 1 6i 


(16.) 1 


6| „ 1 7i 


(17.) 1 


7i „ 1 8i 


(18.) 1 


8} „ 1 9| 


(19.) 1 


9i „ llOi 


(20.) 1 


loi „ mi 



(21.) 
(22.) 
(23.) 
(24.) 
(25.) 
(26.) 
(27.) 
(28.) 
(29.) 
(30.) 



8. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 



d. 

2 and 

3i 



4i 
5| 

7* 

8i 

H 

lOf 

li 



» 



» 



» 



2 V 



» 



» 



» 



» 



» 



8. d. 
2 22 
2 3f 
2 5J 
2 6f 
2 Si 
2 9f 
2 lOj 

2 11j 

3 Oj 
3 3f 



Rule CXXVI. 

The price of one article being given, to find the price of two 
or more dozens. 
1°. Find the price of 07ie dozen by last Rule. 
2°. Multiply this result by the number of dozens given. 



Exercise 126. 

. ^ind the value of 2, 3, 4, 5 and 6 dozens of articles respec- 
tively at the subjoined prices: — 



d. 




(1.) 7| 


(6.) 


(2.) 8i 


(7.) 


(3.) 9i 


(8.) 


u.) io| 


(9.) 


<5.) llj 


(10.) 



d. 



(11.) 

(12.) 
(13.) 
(U.) 
(15.) 



d. 
lOi 

Hi 
Hi 

5i 



(16.) 
(17.) 
(18.) 
(19.) 
(20.) 



8. 
1 
1 
1 
1 
1 



d. 
Oi 
2i 
41 

6i 
Si 
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Rule CXXVII. 

To find the price of 240 articles, the price of one article 
being given. 

1°. Call the pence pounds; a farthing, 5«.; a halfpenny, 10«.; 
and three farthings, 15*. 

Exercise 127. 

Find the price of 240 articles at the subjoined prices: — . 



8. d. 


8. d. 


8. d. 


8. d. 


(1.) 5 


(9.) 2 4 


(17.) 9J 


(24.) 1 8j 


(2.) 7 


(10.) 3 6 


(18.) 10| 


(25.) 1 lOj 


(3.) 9 


(11.) 2i 


(19.) ej 


(26.) 2 8J 


(4.) 11 


(12.) 3i 


(20.) 1 Of 


(27.) 3 6| 


(5.) 1 1 


(13.) 5f 


(21.) 1 24 


(28.) 4 ^ 


(6.) 1 3 


(u.) 7J 


(22.) 1 4f 


(29.) 5 10; 


Cr.) 1 7 


(15.) 11 J 


(23.) 1 7i 


(30.) 6 9ir 


(8.) 1 8 


(16.) 8| 







Rule CXXVIII. 

To find the price of one article, the price of a dozen being 
given. 

1°. Consider each shilling in the given price as Ic?., each 
9o?. as f 0?., each Qd, as \d., and each 3(f. as ^d. 

Exercise 128. 

Find the price of one article at the following prices per 
dozen: — 



8. d. 


8. d. 


8. d. 


8. d. 


(1.) 10 


(5.) 12 3 


(9.) 18 9 


(13.) 21 9 


(2.) 8 


(6.) 13 3 


(10.) 9 9 


(14.) 33 6 


(3.) 6 


(7.) 14 6 


(11.) 17 3 


(15.) 37 * 


(4.) 4 


(8.) 15 6 


(12.) 19 6 





Rule CXXIX. 

To find the value of 1 gross, the price of one article beia ^ 
given. 

1°. Multiply the price (in pence) of each article by 12 and 
call the product shillings, reducing to pounds if more than 20. 

2°. Call each farthing 3«. Od., each halfpenny 6«. Od,, and 
each 3 farthings 9«. Od, extra. 
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Exercise 129. 




Find the value of 


one groBS articles at each of the following 


»rices : — 






(1.) 4d. each. 


(11.) 2^d. each. 


(21.) 3}c?. each. 


(2.) bd, „ 


(12.) S^d. „ 


(22.) 5|t/. , 




(8.) ed. „ 


(13.) 4jfl?. „ 


(23.) 7|t/. , 




(4.) Id, „ 


(14.) bid, „ 


(24.) 9|fl?. , 




(5.) Sd. „ 


(15.) 6jfl?. „ 


(25.) life/. , 




(6.) 9d „ 


(16.) 2|rf. „ 


(26.) 6^0?. , 




a) lOd. „ 


(17.) 4|o?. „ 


(27.) did, , 




(8.) lid. „ 


(18.) 6|d „ 


(28.) 10|fl?. , 




(9.) I2d. „ 


(19.) Sffl?. „ 


(29.) 11^0?. , 




(10.) 13d „ 


(20.) 10|0?. „ 


(30.) U^d. , 





Rule CXXX. 

To find from the price of one article the value of 1000 
articles. 

1°. Multiply £2b by the number of sixpences in the price 
per article. 

2^ For each odd penny above the number of sixpences add 
^j 3«. 4rf. to product obtained by 1°. 



Exercise 130. 



I'ind the value of 


' 1000 articles at the 


prices given :- 


«. 


d. 






8. d. 






8. 


d. 


(1.) 


I each. 


(15.) 


5 6 


each. 


(28.) 


2 


7 


(2.) 


3 


» 


(16.) 


6 


» 


(29.) 


3 


3 


(3.) 


6 


yf 


(17.) 


6 .6 


» 


(30.) 


8 


6 


(4.) 


9 


9> 


(18.) 


7 


» 


(31.) 


9 





(5.) 1 





9) 


(19.) 


7 6 


» 


(32.) 


9 


6 


(6.) 1 


3 


» 


(20.) 


8' 


» 


(33.) 


10 





(T.) 1 


6 


» 


(21.) 


1 2 


» 


(34.) 


10 


6 


(8.) 2 





« 


(22.) 


1 4 


» 


(35.) 


11 





(».) 2 


6 


» 


(23.) 


1 6 


» 


(36.) 


12 


6 


00.) 3 





» 


(24.) 


1 7 


» 


(37.) 


14 





(11.) 3 


6 


»> 


(25.) 


1 8 


» 


(38.) 


16 


6 


(12.) 4 





» 


(26.) 


1 10 


» 


(39.) 


16 





(13.) 4 


6 


9} 


(27.) 


2 1 


J) 


(40.) 


17 





04.) 6 





«« 















each. 



» 



» 



» 



» 



» 



» 



>» 



>» 



» 



» 



>» 



)^ 
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EuLE CXXXI. 

To £nd the value of acres, roods, and poles, at so n 
acre. 

1°, Call the acres pounds; count each rood as five s 
and each pole as three halfpence. 

2°. Multiply the sum of the items obtained in 1° 
price (in pounds sterling and fractions of a pound). 



Exercise 131. 



Find the value of — 



(1.) 


1 i 


SIC. 


1 ro. 


(2.) 


1 


» 


2 „ 


(3.) 


1 


» 


3 „ 


(4.) 


2 


» 


^ ,» 


(5.) 


2 


» 


2 „ 


(6.) 


2 


» 


3 ,, 


CT.) 


3 


9f 


3 „ 


(8.) 


4 


99 


2 „ 


(9.) 


4 


» 


3 „ 


(10.) 


5 


J> 


3 „ 


(11.) 


6 


99 


2 „ 


(12.) 


6 


>J 


3 „ 


(13.) 


7 


)) 


2 „ 


(14.) 


7 


9> 


3 „ 


(15.) 


8 


» 


2 „ 


(16.) 


8 


J> 


3 „ 


(ir.) 


9 


» 


2 „ 


(18.) 


10 


J> 


1 99 


(19.) 


11 


5> 


3 „ 


(20.) 


12 


» 


3 „ 




KuLE CXXXII. 

To find the value of a given weight in cwts., qrs., i 
at so much per cwt. 

1°. Count the cwts. as pounds sterling, each quarte 
shillings, ;ind each lb. as 2^ pence. 

2°. Multiply the sum of the 3 amounts obtained i 
the price (in pounds sterling and fractions of a pound^ 
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Exercise 132. 

Find the value of — 

(1.) 1 cwt. 2 qrs. 14 lbs. \ 



(2.) 2 


» 


3 , 


, 21 „ 


(3.) 3 


» 


2 , 


, 7 „ 


(4.) 4 


yy 


2 , 


. 7 „ 


(5.) 5 


» 


3 , 


, 21 „ 


(6.) 6 


» 


2 , 


, 14 „ 


(7.) 7 


» 


3 , 


, 14 „ 


(8.) 8 


» 


3 , 


, 14 „ 


(9.) 9 


» 


2 , 


, 21 „ 


10.) 10 


» 


2 , 


, 21 „ 



@ 



£ 


8. 


d 


1 








2 








3 








5 








2 


10 





12 


10 






per cwt. 



EuLE CXXXIII. 

To find the price of any number of articles @ 48. 2d. or 
8<. 4rf. each. 

1°. Add a cipher to the number of articles and divide the 
aagmented quantity by 48 or 24 respectively. 

2 . Call the quotient pounds sterling for the answer. 



Find the value of — 

(1.) 
(2.) 
(3.) 

(4.) 
(5.) 

(6.) 
(7.) 

(8.) 

(9.) 

(10.) 



Exercise 133. 

1234\ 
3456 
4567 
5678 

2345 ) ® "**• ^^* ^^^ ®** ^' ®^^^' 

7891 

8912 

9123 

8765/ 



KuLE CXXXIV. 

To find the wages of a man for a year of 313 days, not 
oonnting Sundays. 

1°. Take the pence as pounds; add 6 times as many shillings 
ind one day's wages. The sum will be the answer. 

(298) ^ 
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Exercise 134. 



(1.) @ 3d.; 5d; 7d.; 9d.; 



(2.) 
(3.) 

(4.) 
(5.) 
(6.) 

(r.) 

(8.) 

(9.) 

(10.) 



>» 



» 



» 



» 



» 



» 



)> 



» 



» 



2g?.; 4d.; ed,; 8d.; 
lid,; I3d.; Idd.; lid. 
lOd.; I2d.; I4d.; I6d. 
2id; 3hd.; 4Jg?.; 5Jg?. 
eld.; lid.; 8jc/.; Qio?. 
lOjcf.; Hid.; I2id.; 13JG?.; 
2|fl?.; 3jd; 4|d; 5|d; 
ejo?.; 7fo?.; 8fc^.; 9|g?.; 
14^0?.; lejrf.; 18jfl?.; 20jrf.; / 



per day, 
for a "^ 
days. 



KuLE CXXXV. 

To find the True Discount, the rate and Banker* 
being given. 

1°. Divide the rate by 100 increased by the rate. 

2°. Multiply the quotient so obtained by the 
Discount and add the product incrementally to th< 
Discount. Or this rule may be thus stated : Find the 
between the Banker's Discount and the True Disco 
Banker's Discount. This difference is the True 
required. 

Note. — The Present Worth of any amount pa^ 
future date is such a sum as, placed at interest for 
time and at the given rate, will with its accrued int< 
the given amount. The True Discount is the int 
accruing ; and it is calculated, not on the amount its 
its Present Worth. 



Exercise 135. 


Find the True Discount from the Banker's Discoui 


£ 8. d. 


£ 8. d. 


(1.) 53 16 8 (5) 6i %. 


(7.) 34 15 6 ( 


(2.) 106 4 6 „ 5 „ 


(8.) 169 


(3.) 11 18 „ 5 „ 


(9.) 23 17 9 


(4.) 22 19 4 „ 4 „ 


(10.) 33 17 3 


(5.) 190 9 „ 4 „ 


(11.) 102 2 3 


(6.) 38 5 4 „ 24 „ 


(12.) 16 
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EuLE CXXXVI. 

To find the Banker's Discount from the True Discount, 
the rate being given. 

1°. Find the Simple Interest on the True Discount. Add 
both together and the sum will be the Banker's Discount 

required. 

Note, — Banker's Discount is exactly the same as the Simple 
Interest on the given sum. 



Exercise 136. 

Find the Banker's Discount (or Simple Interest) from the 
True Discounts as given, and at the respective rates °/o' 



7o- 



» 



» 



» 



»> 



?> 





£ 


8. 


d. 




£ 8. 


d. 


(1.) 


20 





o@6f73. 


a) 


129 13 


4@ 5 


(2.) 


101 


6 


8 „ 6i „ 


(8.) 


44 11 


8„ 4 


(3.) 


22 


13 


4 „ 5 „ 


(9.) 


216 13 


4„ 4 


(4.) 


202 


6 


8 » 5 » 


(10.) 


44 3 


4 „4 


(5.) 


30 


6 


8 „ 5 „ 


(11) 


366 5 


„ 4 


(6.) 


43 





„ 5 „ 


(12.) 


74 13 


4„ 24 



Rule CXXXVII. 

To find the True or Banker's Discount when the difference 
between the two is given, rate being named. 

1°. Divide 100 by the given rate and multiply the given 
difference by the quotient ; this gives the True Discount. Or 
<^Mde 100 times the given difference by the given rate. 

2°. Divide 100 plus the given rate by that rate and multiply 
^ given difference by the quotient ; this gives the Banker's 
^^unt. Or divide the product of the given difference into 
^00 plus the given rate by that rate. 



Exercise 137. 

. Find the True and the Banker's Discounts from the foUow- 
^g differences at the given rates : — 

£ 8. d. 



(1.) 10 @ 2i 7^. 



(2.) 
(3.) 



2 
3 




10 








n 



a 



24 
3 



» 



» 





£ 8. 


d. 


(4.) 


3 15 


0@ 3 


(5.) 


4 5 


2 „ 3i 


(6.) 


4 15 


1 ), 3^ 



7 

/o' 



» 



« 



14 



MENTAL ARITHKETia 



£ 8. d. 

(7.) 5 @ 4 7^. 

(8.) 5 10 „ 4 „ 

(9.) 6 „ 4i „ 

(10.) 6 6 „ 4J „ 

(11.) 2 10 „ 6 „ 

(12.) 3 5 „ 5 „ 

(13.) 4 8 „ 5i „ 





£ 


8. 


d 


(14.) 


3 


8 


9® 54 7,. 


(16.) 


5 





„ 6 „ 


(16.) 


4 


4 


„ 6 „ 


(17.) 





12 


6 „ 6i „ 


(18.) 


2 


10 


„ 6i „ 


(19.) 


3 





1 „ 7 „ 


(20.) 


4 


6 


4 „ 7 „ 



EuLB CXXXVIII. 
To find the gain or loss from cost and selling price. 



1°. The gain or loss multiplied by the fraction 



give the gain or loss 7o' 



£100 
C. P. 



wil 



Exercise 138. 







£ 


8. 


d. 




£ 


8. 


d. 


(1.) Bot. goods for 258 


16 


8 sold for 


271 


15 


^ \ 


(2.) 


fi > 


, 629 


3 


4 


» 


654 


6 


8 


(3.) 


if 9 


, 495 


3 





» 


536 


8 


3 


(4.) 


» 9 


270 


6 


8 


» 


263 


11 


6 


(5.) 


» } 


, 1064 


11 


8 


» 


1043 


5 


10 


(6.) 


if > 


, 762 


18 


li 


99 


712 





11 


(r.) 


» > 


, 229 


2 


6 


?> 


252 





9 


(8.) 


» y 


, 196 








99 


205 


16 





(9.) 


« ) 


, 1888 


15 





» 


1926 


10 


6 


<10.) 


» ) 


, 276 


6 





n 


299 


6 


6 


(11.) 


»» > 


, 1027 


16 





» 


1092 





9 


(12.) 


» > 


, 3057 


5 





» 


3133 


13 


n 


(13.) 


» 7 


, 85 


8 


4 


» 


77 12 


9 


(14.) 


}9 9 


, 141 


13 


4 


» 


126 


1 


8 


(16.) 


9) 9 


170 


16 


8 


99 


131 


10 


10 


(16.) 


» 9 


, 518 


6 


8 


» 


492 


8 


4 


(17.) 


19 9 


, 1567 


3 


9 


99 


1504 


10 





(18.) 


)9 9 


, 1594 








>» 


1461 


3 


4 


(19.) 


99 9 


175 








» 


192 


10 





(20.) 


» 9 


, 350 








» 


357 








(21.) 


» 9 


, 225 








» 


234 








(22.) 


)» 9 


125 








99 


140 


12 


6 


(2:0 


» 9 


325 








>» 


349 


7 


6 


(24.) 


tf 9 


, 400 








» 


413 


6 


8 / 



Fir 
gair 
lose 
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In business an almost universal practice peculiar to nearly 
every description of monetary transactions is to make a 
reduction on the amount or footing of a bill or account when 
payment is made. These reductions are given for various 
reasons, such as prompt cash payments, the purchase of large 
quantities, &c. &c. The common term Discount is generally 
used for these allowances, and 5 7o> ^ %> or 12 % Discount 
simply means in this reference an abatement to that extent 
on the amount of the account. The following rules relate 
exclusively to this subject, the first being the Geiieral Method, 
comprehending all possible questions, whilst those coming after 
are special cases of the first where abbreviated work is 
admissible and therefore advisable. 

AU the calculations of the subsequent exercises are intended 
to be absolutely mental. No shillings or pence are given in 
the gross amounts for obvious reasons. 



Rule CXXXIX. 

To find the abatement or Discount on the amount of an a/c 
at any given rate %• 

1°. Multiply the given amount by the rate and divide by 



Exercise 139. 



Find the Discounts on the following sums at the given rates 7o' 



(1.) £500 ^ 
(2.) £400 
(3.) £300 
(4.) £150 
(6.) £450 
(6.) £360 
(7.) £244 
(8.) £333 
(9.) £541 
(10.) £728 / 



) @ 3, 6, 7, 8, 9, 11 7,. 
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MENTAL ARITHMETIC. 



\ @ IJ, 2J, 5, 10, and 



EuLB CXL. 

To find abatement or discount on footing of an 
2i, 5, 10, or 20 7o' 

r. Take ^ (for Ij 7o); ^ (for 2* 7o); ifc ( 
^ (for 10 %) ; or 1 (for 20 7j of the amount of t 
the result will be the abatement required. 

Exercise 140. 

What are the discounts on the following sui 
specified rates 7©^ 

(1.) ^2000 >y 

(2.) £3000 
(3.) £5000 
(4.) £6000 
(6.) £7000 
(6.) £2500 
(7.) £3500 
(8.) £4500 
(9.) £5500 
(10.) £6600 y 

KuLE CXLI. 

To find abatement or discount on footing of an 
6i, 12i, and 25 7^. 

1°. Take ^ (for 3J 7,); ^ (for 6i 7,); i (for 12 
J (for 25 7o) of the amount of the a/c, and the res 
the abatement required. 

Exercise 141. 
What are the discounts indicated in following it( 

(1.) £320 ^ 
(2.) £480 
(3.) £640 
(4.) £800 
(5.) £960 
(6.) £1120 
(7.) £1280 
(8.) £1600 
(9.) £1920 
(10.) £2240 y 



@> 3 J, 6i, 12 J, and S 



DISCOUNT. 
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KuLE CXLII. 

To find discount or abatement on footing of an a/c @ 2 % 

or 4 7,. 

1°. Take one fiftieth or one twenty-fifth of the amount and 
the result will be the abatement required. ^ 



Exercise 142. 

Find abatements in accordance with given items : — 



(1.) £2000^ 

(2.) i'3000 

(3.) i4000 

(4.) £5000 

(5.) ifiOOOJ 



- @ 2 and 4 7o- 



(6.) ^3500^ 

(7.) £4500 

(8.) £5500 ;- @ 2 and 4 % 

(9.) £6500 

(10.) £7500, 



EuLE CXLIII. 

To find the abatement or discount on footing of an a/c @ 

^-8i,16§,or33j7o- 

1°. Take Jj (for 4* 7J, A (for 8J %), i (for 16f %), or J (for 
^ /o) of the amount of tne a/c, and the result will be the 
abatement required. 



Exercise 143. 

Find the abatements indicated in the items below: — 

^1) £480 ^ 
^2.) £720 
(3.) £1200 



(<) £1440 
<M £960 , 



@ 4i, 8J, 16i 
^ and33j7o. 



(6.) £360 ^ 

Or.) £600 

(8.) £840 

(9.) £1080 

(10.) £1320; 



@ 4i, 8J, 16|, 
' and33J7o. 
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MENTAL ARITHMETIC. 



KULE CXLIV. 

To find the abatement or discount on footing of an 
n or 3i % 

1°. Take A (for 6f 7^) or ^ (for 3J %) of the amo 
the a/c, and the result will be the required abatement. 



Exercise 144. 
Find the abatements indicated in the subjoined items 



(1. 

(2. 
(8. 
(4. 

(5. 
(6. 

(7. 

(8. 

(9. 

(10. 

(11. 

(12. 
(13. 
(14. 
(15. 



'] 



£1500 

£2700 

£4500 

£4800 

£7500 

£300 

£900 

£1200) @6fand3i7^. 

£3600 

£6000 

£200 

£500 

£800 

£1100 

£1400 y 



(16. 

(ir. 

(18. 
(19. 
(20. 

(21. 
(22. 
(23. 
(24. 
(25. 
(26. 
(27. 
(28. 
(29. 
(30. 



) 



£1700 

£2000 

£2200 

£2300 

£2500 

£100 

£90 

£60 )@6fan< 

£50 

£40 

£95 

£85 

£75 

£65 

£55 J 



MISCELLANEOUS QUESTIONS 

AND EXAMINATION PAPERS. 



I. MISCELIANEOUS QUESTIONS. 

SET AT OXFORD AND CAMBRIDGE LOCAL EXAMINATIONS. 

In the following sets of questions, all taken from Examination 
E^apers, regard has been paid to the reqairements of pupils 
^ho have given the preceding text a fair amount of thoughtful 
itQdy. The examples will be found specially adapted to evoke 
he highest powers of the pupils in discovering the best 
nethods of solution. Many of these problems will admit of 
€veral modes of work, and it is only by that diligent and 
laily practice which a school curriculum imposes, that the 
>e8t method or methods will be recognized. It has been the 
lUthor's practice for a considerable time to prescribe short sets 
»f mixed questions for home work in the various classes, and 
o invite the pupils to find out the best and shortest solutions. 
Oiia plan has been attended with most satisfactory results : 
ome of the more ingenious scholars often presenting abbrevi- 
itions of a wonderful kind, and thus contributing an interest 
o the subject which has proved as salutary as it was con- 
-agious. 

(1) Write down in figures five hundred and one million five 
. hundred and one thousand and eighteen. 

(2.) If the carriage of 5j cwts. for 114 miles be 4*. 8c?., how 
far should 3^ cwts. be carried for the same money ] 

(3.) The income-tax being reduced from 7c?. to 5d. in the pound, 
I save ;£28, 28, 6d, yearly. What is my income ? 

(i) What is the dividend on ;£3469, lOs. @ 15^. Q^d. in the 
pound? 

^5) Calculate the cost of paving a court-yard 35 ft. 10 in. long 
and 18 ft. 6 in. broad @ 6s. Zd, per square yard. 
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(6.) How much coffee @ 1«. lOid. per lb. must be given for 
78 lbs. of tea @ 5s. l^c?.?" 

(7.) An estate pays 4«. 4^d. in the pound. What is the loss 
on a claim for ^432, I2s.l 

(8.) How many yards of carpet, 2 ft. 4 in. wide, will a square 
room require whose side is 17 ft. 6 in. long? 

(9.) What sum will amount to £188, 28. 6d. in eighteen 

months at 5 °l^l 
(10.) What length of paper, 27 in. broad, will be required for 
a room 18 ft. long, 12 ft. broad, and 11 ft. high? 

(11.) Add together J of £1, 10«. 4^0?., ^ of £2, Ss. 4c?., and ? of 

half a guinea. 
(12.) The rates are struck on 80 % ^^ ^ rental of XI 850 @ 9d, 

in the pound. What is the amount of the rate? 

(13.) Three wheels making 60, 36, and 24 revolutions in a 
minute, start with certain points in their circumferences 
downwards, when will they first come altogether again 
in the same position? 

(14.) The seconds pendulum being 1*0872 yards long, express, 
its length in French metres to 4 places of decimal^ 
(1 m^tre = 39-3708 inches). 

(15.) If a certain MS. fill 6 printed sheets, each containin^» 
32 pages and each page 24 lines with 9 words in eae>^ 
line, how many lines of 12 words each must there be 1^ 
a page in order that another similar MS. twice as lock^ 
may fill 3 sheets, each having 48 pages? 

(16.) Find by practice the cost of 227 tons 7 cwts. 84 lbs. of 
coals @ 18«. 4d, per ton. 

(17.) If 40 shillings weigh 7 oz. 5 dwts. and contain 10 dwts. 

21 grs. of alloy, how much pure silver is there in one 

shilling? 
(18.) From 2| of lis. Sd. take IJ of lis. 2hd, and reduce the 

remainder to the fraction of I3s. 5ja. 

(19.) If the duty on 2 cwts. 3 qrs. 5 lbs. be £2, 18«. 8 Jo?., what 
is the rate per cwt.? 

(20.) If 1 lb. of metal containing copper and zinc in the ratio 
of '84 to '16 be mixed with 2 lbs. containing the same 
metals in the ratio of '75 to '25, find how much copper 
and zinc there is in the mixture. 



V 



(21.) How many yards @ I8s. 3d. per yard should be given for |; ^ 
24 English ells @ 13«. S^d, per ell? 
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(22.) What will it cost to paper a room 6 yds. 1 ft. 1 in. long, 
6 yds. ft. 4 in. broad, and 12 ft. high, with paper ^ of 
a yard wide @ 4id. per yard ? 

(28.) Find by practice the rent of 39 ac. 2 ro. 18 po. (^ £2, 5s. 
per acre. 

(24.) K 13 cwts. 2 qrs. 16 lbs. cost £15, lis. 6^d. what will 
3 tons 1 cwt. 1 qr. 16 lbs. cost? 

(25.) The annual premium on a fire insurance is XI 3, 5s. 3d., 
the duty charged on it will be £19, 17^. lO^d. How 
much per cent of the premium is the duty? 

(26.) When eggs are 24 a shilling, how many can be bought 
for XI, Us. 5id.l 

(27.) A buys 600 yards of silk (^ 3s. 4^d. per yard, and having 
sold 360 yards @ 4s. 6d. per yard and 81 yards @ 3s. 9a. 
per yard, he was robbed of the rest. Calculate his total 
loss or gain, and also loss or gain per cent. 

(28.) A man having three sons, aged respectively 24, 16, and 
8 years, left his estate to be divided amongst them in 
proportion to their ages. Eight years afterwards the 
second son died and left his share to be divided between 
his surviving brothers in amounts inversely proportional 
to their ages. What portion of the original estate had 
each of the two sons after this accession to their 
property ? 

(»■) Find area of a flag-stone 5 ft. 3 in. by 2 ft. 8 in. 

(30.) A man receives I3s. 5d. for a week of 7 days. What is 
the amount of his wages from 1st April to Christmas- 
day, both inclusive? 



(31.) A chain is 22 yards long and is divided into 100 links. 
How many square links are there in 2^ acres? 

(32.) A man buys milk @ 2Jc/. per quart, then dilutes it with 
water and sells the mixture @ 3d. per quart. His pro- 
fits are 60 7o- How much water is mixed with each 
quart of milk? 

(33.) A man can copy 3 pages in an hour and a half. How 
long will it take three men working half as rapidly to 
copy 36 pages of another volume the pages of which 
contain \ as much again as those of the former? 

(3i) What is beef per lb. when 4 cwts. cost 16 guineas? 

(35.) If interest on X125 for 3 years be £\3, 2«. 6fl?., what will 
be the interest on X200 for 5 years at the same rate ? 



252 MISCELLANEOUS QUESTIONS 

(36.) If 1 acre cost ^1, 13«., what will be the cost of a field 
1 furlong 20 poles long by 10 poles 1 yard broad ? 

(37.) Eeduce 4 oz. 7 dwts. 12 grs. to the fraction of 5 oz. Troy, 
and I4s, l^d, to decimal of £b, 

• 

(38.) Eeduce 101 to a vulvar fraction in lowest terms, and 

divide 27*36 by 3-l69. 
(39.) If a cub. foot of marble weigh 2*716 times as much as a 

cub. foot of water, find the weight of a block 9 ft. 6 in. 

long, 2 ft. 3 in. broad, and 2 ft. thick, supposing a cub. 

foot of water to weigh 1000 ounces. 

(40.) 1296 bricks (exposed surface of which = 9j^ in. by 4 J) are 
used in paving a certain yard. How many tiles 6 in. 
square would be required for a yard J of the size? 



(41.) The business of a company produces X24299, 14«. 5d.; of 
this X14487, I6s. lid. goes for expenses, the remainder 
is divided among 100 shareholders. How much does 
each get? 

(42.) 12 bushels cost £4, ls,,6d. What can be bought for 
^55, 08. 3d. ? 

(43.) Divide £954, 9s, between A, B, and C, so that A is to B 
as 3 is to 5 and B to C as 10 to 11. 

(44.) Sugar is bought at £25 a ton ; refining costs £1, Is. 8ci 
per cwt.; it is sold at b^d. per lb. What is gain 7o^ 

(45.) Find the difference between ^ of £78, ISs. 2id. aa^ 
£35, I4s. 8^0?. H- If. 

(46.) If 4 yds. 2 ft. 6 in. cost £4, 14«. 3c?., what will 5 yds. 3 Lm: 

cost] 
(47.) Find value of 257 barrels @ £1, I7s. 9d. per barrel. 

(48.) A person buys equal quantities of apples at 2 and at 3 i 
penny respectively, and then mixes them. How many 
must he sell for bs. so as neither to gain nor lose? 

(49.) I lost J of my property and then had £1562, 3«. 4d. left 
What did I lose, and what had I at first? 

(50.) What is the value of 40 lbs. of standard gold if 1 oz. be 
worth £3, 17«. 10^.? 



(51.) What will it cost to paper a room 5 yds. 1 ft. 2^ in. long, 
5 yds. 3^ in. broad, 4 yds. high, with paper 9 in. wide 
@ 2Jc?. per yard ? 

(52.) Compare the simple and compound interest on £119 at 
the end of 3 years at 4 7o 1^^ annum. 



ASJ> EXAMINATION PAPERS. 253 

(53.) How many sovereigns are there in 80 lbs. of standard 
gold @ £3, 17 s. lO^d, per oz.? 

(5t) How many planks, each 13^ ft. long and IQj in. wide, 
will make a platform 54 yds. long and 21 yds. broad, 
and what will be the cost @ 6\d. per sq. foot? 

(55.^ A man buys 500 qrs. at 56«. a qiiarter. He sells J of it 
at 6«. per bushel. At what rate must he sell the re- 
mainder so as to gain ^'25 on the transaction 1 

(^.} Compare the simple and compound interest on ^10, lOs. 

at the end of 3 years @ 5 7o per annum. 
(57.) Find the cost of 7 cwts. 2 qrs. 24 lbs. @ £l, 7s. bd, 

per cwt. 
(58) Add together \ of half a crown, J of a guinea, ^ of £1, 

and -013 of XI, 5«. 
(59.) Compare the simple and compound interest on ;£10, 85. at 

the end of 3 years @ 4 7o' 
(60.) Find the value of -45 of As. 2d + '4 of 3«. 9c?. + ? of 

(w.) Divide 16 by '002 and -002 by 1*6; also reduce lOs. 4d, 

to the decimal of Xl, 7s. 6d. 
(62.) What will £4250 amount to in 2 J years @, 5 °/o compound 

interest? 
(63.) A school-room is 25 ft. long by 20 ft. wide. How many 

children will it accommodate, allowing 8 superficial feet 

for each child? If the room is 10 ft. 4 in. high, what 

cubical space is there for each child] 
(8i) Find the difference between 3.>V of 2 qrs. 25 lbs. and -25 

of 4 cwts. 2 qrs. 20 lbs. 
(•5.) In a thanksgiving procession the route was 7 miles; there 

were on an average 20 rows of spectators on each side, 

and each person occupied 15 in. of frontage. Calculate 

the number of spectators. 

(66.) Prove that '3 of £1 + '4 of 3^. 7|d + "5 of Id. is equal to '6 

of Us. 3d. 
(«7.) If 10 oz. 13 dwts. 16 grs. of gold worth £3, 5s. per oz. be 

mixed with 1 oz. 2 dwts. 8 grs. of silver worth 6s. per 

oz., how much worthless alloy must be added to reduce 

the value to £'2j I6s. 8d. per oz.] 

Goal is raised in price 50 7o' ^7 ^ow much 7© inust I 
reduce my consumption so as not to increase my ex- 
penditure? 
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.) What is the present value of an annuity of X885, 10«. for 
3 years, the fii-st payment due 1 year hence, @ 5 7©^ 
(70.) A cistern without a lid is 5 ft. 3 in. long, 3 ft. 7 in. wide, 
and 2 ft. 5^ in. high. Find its internal surface and the 
cost of painting it @ 4d, per sq. foot. 

(71.) Divide £45 among three persons in the proportion of 3, 

5 and 7. 
(72.) What length of paper 14 in. wide will cover the walls of 

a room 15 ft. by 13 ft. and 10 ft. high? 

(73.) A merchant buys a fifty-gallon cask of wine for £62, 10». 
and sells it @ 26s. per gall. What is his gain °l^l 

(74.) Find the value of ^ guinea + 5| of Ss, 9d. — f of half a 
crown. 

(75.) A postman receives lbs, weekly, is fined Is. 6c?. if he 
comes in late, and receives £8, 15«. 6d, at end of 13 weeks. 
How often was he late? 

(76.) By selling apples 3 a penny 5 ^/^ gain is obtained. Find 

gain or loss 7© @ 25 for 6d, 
(77.) Eeduce £3, 17«. 6d. and £14, lOs. 7id. each to decimal of 

£1, and divide second result by first. 

(78.) Find value of -00009765625 of 1 ton. 

(79.) Express in words MMMDCCCLXXIV. 

(80.) 13 persons earn £116, 7«. 8c?. each, 8 earn £93, 0«. dcE 
each. What is the average earned per man ? 



(81.) Assuming 1 gallon of water to contain 277 cubic inches 
and that a cubic foot of water weighs 1000 oz., sho^ 
that the popular rule a pint of water weighs 1 lb. an 
a qiiarter is nearly true. 

(82.) Which is the greater — £^ or ^ of a florin ? 

(83.) If money is worth 3| 7o> what should be the price of th 
3 7o consols? 

(84.) A, B, and C rent a field for £180. A puts in 12 horses 
for 5 months and 45 sheep for 3 months; B puts in 15 
oxen for 6 months and 54 sheep for 2 months ; C puts 
in 6 horses and 47 oxen for 3 months. 4 horses and 
3 sheep together eat as much as 5 oxen and 1 horse, and 
2 oxen eat as much as 7 sheep. What should A, B, and 
C pay respectively to the landlord as their shares of the 
rent? 
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(85.) What is the amount of poor rates on £4736, 6s, at 2«. Sd. 
in the pound] 

(86.) Find the income-tax on £16241, 6s. at Is, Id, in the 
pound. 

(87.) Of a new company 2562 shares at £20 each are taken. 
What must be the call per share to raise ^8967 1 

(83.) A's income consists of X330 paid at Lady-Day and X220 
at Michaelmas. On the ^330 he pays income-tax at 
the rate of 6d. in the pound. On his whole income he 
pays 9d, What does he pay on the ^220? 

(8«.) The diagonal of a square is 90 feet. Find cost of mowing 

the square at Is, per 9 square yards. 
(w.) A earns .£1 in 3 days, A and B earn ^9 in 12 days, B and 

C earn ;£35, 10«. in 42 days. Compare rates of wages 

of A, B, and C. 



(W.) The telegraph posts being 60 yards apart, show that twice 
the number passed per minute gives roughly the rate 
in miles per hour. 

(w.) If a man rows 3 miles against a stream running 2J miles 
per hour, how far can he row in 3^ hours with the 
stream ? 

(93.) Write in words 4261000807006. 

(H) If it cost ;£135 for a wall 150 ft. long, 9 ft. high, how 
much will a wall 200 ft. long and 8 ft. high cost? 

(^.) Find value of 6 pockets of hops, each 1 cwt. 3 qrs. 14 lbs., 
at £3, I2s. 6d, per cwt. 

(»«.) Find square root of 96432400. 

^^.) A square board contains 64*064016 sq. feet. Find its 
diagonal. 

^^•) A merchant buys wine at I6s. 6d, and lOs. 6d, per gallon; 
he mixes them in the proportion of 5 at lOs. 6d, to 7 
at \6s, 6d. At what price per gallon must he sell the 
mixture to gain 25 °lJ 

^^.) A wins a race of 100 yards from B by 17 yards, and from 
C by 8 yards. How many yards start ought C to give 
B in 200 yards that they may run a dead heat? 

Woo.) A train starting from Cambridge at 9*22 reaches London 
(the distance being 57i miles) at 11. How long would 
such a train be in reaching the sun, the distance being 
95 millions of miles and the year 365^ days? 
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(101.) Four thalers 12 dollars 10 florins and 3 guineas amoun 
to X7, 28. If a dollar be 4s. 2d, what is the value o 
a thaler ? 

(102.) Find the value of -00625 of £60, and express -263 o 
£1, 7«. 6d, as the decimal of ^20. 

(103.) A man owes one creditor 1000 guineas, to each of tw- 
others ^£500, and to each of three others j£150. Hi 
assets are ^600. What does each creditor receive ii 
the gross and in the pound? 

(104.) Reduce I6s. I^d. to decimal of ^1. 

(105.) A man has 3 vessels: A is empty, B is full of water 
and C full of wine. A holds 1 gall., 6 2 galls., ant 
C 4 galls. He fills A from B, and replenishes B free 
C, and then empties A into C. When he has doft 
this twice what will be the proportion of the wine i 
B to the water in C? 

(106.) Extract the cube root of 2924*207. 

(107.) A train going 66 ft. per second starts on a journey < 
405 miles at 9 o'clock ; when will it reach its destii^j 
tion? 

(108.) A, B, C agree to pay their hotel bill in the ratio of 4 1 

5 to 6. A pays the first day's bill, £2, lOs. lOo?., 
the second, £3, 12*. 2d, and C the third, £3, 17 
How must they arrange? 

(109.) What will it cost to line a cistern without a lid (the in 
side only), 12 ft. 9 in. long, 8 ft. 3 in. broad, and 6 ft 

6 in. deep, with lead, at i^l, 8«. per cwt. (1 sq. foot 
= 8 lbs.)? 

(110.) The length of a room is double the breadth, the cost of 
colouring the ceiling at 4id. per sq. yard is £2, 12». Id., 
and the cost of painting the 4 walls at 2s. 4d. per sq. 
yard is £3b. Find its height. 



(111.) Find the square root of 25816561 and of 258-16561 to 
three places. 

(112.) Add together 10, 7$, ^, 4|, and 3J of J. 

(113.) Beduce 3 ac. 1 ro. 20 po. to the fraction of 21 acres. 

(114.) Express the difference between 2*535 and 2*535 by a 
circulating decimal and also by a vulgar fraction. 

(115.) The area of a square field is 824464 sq. yards. Find its 
side. 
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(iw) A person investa ;£2852 in shares at 115, paying £6 per 
share annual dividend. He sells out at 125 and invests 
in the 3 % consols at 93. Find the change in his 
income. 

(117.) A bookseller seUs 3000 copies at 4ls. each, and takes in 
exchange a bill at six mouths. Ho^ much would he 
gain or lose by selling them for cash at 39*. each, money 
being at 5 %] 

(118.) Reduce to simplest form : (§-1^ + ^-^- xiiy) x f ^ If* 
(119.) Reduce to simplest form: | of (2 + 7^) + J + ^ of fj of 

(11-31?). 
(120.) What fraction is £8, 6s, Sd, of £50 ? 



an.) Find the square root of 49674304. 

(122.) Reduce 9 ac. 2 ro. 4f ^ po. to the decimal of 22 acres 

26 poles. 
(123.) Add together f of ^ of 8} and J of | of 2f . 
(124.) Divide '00307326 by 3*013. 

(i«.) Add -0625 of 2s. 8d., '2 of 2s, 7\d,, -8375 of £l, and 

reduce the result to the decimal of £7, 
(126.) What fraction of ^ of X3, I9s, 9d. is equal to f of 

£1, 2*.] 
C127.) If an express run 40 miles per hour and an ordinary 

30 miles per hour, and if the express fare is ^d. per 

mile more than the ordinary, find what a man's time 

is worth if it cost him the same to travel by one as by 

the other. 
(128.) A certain number divided by 243 gives 1306 as quotient 

with remainder 92. What is the number? 
(i».) Show that £l2f I4s, 4^d. is contained as many times in 

£203, lOs. as 12 cwts. 3 qrs. 21 lbs. in 207 cwts. 
(130.) A grocer buys 300 lbs. of tea at 2s. 4|fl?. per lb., 60 lbs. 

of it being damaged the price of this is reduced to 

Is. 9d. per lb. What is the cost of the whole ? 



(ISL) Find the difference between ^ of f of | and ^. 

^^) If a cub. foot of gold may be made to cover 432,000,000 
sq. inches, find the thickness of the coating. 

^^.) By selling cloth at 8*. 9d, per yard 5 % g^^^ is secured. 
What percentage of loss or gain will ensue from selling 
at 7s, 9d. per yard ? 
(203) ^ 
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(134.) A tourist changes his English money in Paris for 23 nap 
12 fr. 50 c. He had at starting £23, 12«. 6rf. Wha 
has he spent if 1 nap. = 20 fr., 1 fr. = 100 c, and 25 fr 
20 c. = ^l sterling? 

(185.) A box with a lid is made of 1^ in. deal. The externa 
dimensions are 3 ft. 6 in., 2 ft. 6 in., and 1 ft. 9 in 
Find amount of deal used. 

(136.) Fifteen cwts. of rice are bought for .£24, lOs, and sold foi 
£31, 108. What is the selling price per lb.? 

(187.) If 2 horses are worth as much as 5 oxen, and 3 oxen sa 
much as 16 sheep, what will be the price of a horse i: 
a sheep is worth £3, 15«. 1 

(138.) Find value of ^ ac. + ^ ro. + f poles. 

(139.) How many tiles 7 in. square will be required for a floo: 
19ft. Sin. by 13ft. 5 in.? 

(140.) What decimal of ^1 is ? of 3 J of 48, lld.l 



(141.) Simplify 17J -- 3^ - 1^ of ^. 

(142.) A floor 21 ft. 8 in. X 16 ft. 6 in. is covered with a carpet 
27 in. wide at 3s. 4id. per yard. Find cost. 

(143.) ;£3500 of 3 7o stock is left by will to be transferred to a 
person 18 months from date. Find present worth of 
the legacy if stock be at 914 during the period and 
rate of discount 4J 7o' 

(144.) A mixture of coffee and chicory in the proportion of 
8 to 1 is sold at cost price, 2«. per lb. The chicory is 
worth 4d. per lb., what is the value of the pure coffee 
per lb.? 

(145.) Two wheels, A and B, are set in motion simultaneously 
along a road at the rate of 6 and 7 miles per Lour 
respectively. The circumference of A is 40 in. and of 
B 36 in. How often will the same points which were 
in contact with the ground at starting be simultaue- 
ously in contact during the first hour of their pro- 
gress? 

(146.) The walls of a room 21 ft. long, 15 ft. 9 in. wide, 11 ft 
8 in. high are painted for ^9, 12«. 6d. How much 
extra will be charged for painting the ceiling at the 
same rate? 

(147.) A cub. foot of water weighs 62J lbs. A room 18 ft. 9 in. 
by 13 ft. 4 in. is flooded to a depth of 2 inches. Find 
weight of water in the room. 
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(148.) Find value of J- J + J- J + /^y. 

(149.) Find value of J of 17«. 80?. + 2*625 of Is, - f of f of 5«. 4d, 

+ '263 of 25«., and reduce the result to the decimal 
of £5. 

(160.) Divide -2107206 by 42*06. 



(151.) Three ducks are worth 4 chickens, 3 geese are worth 
10 ducks. Find value of a goose if a pair of chickens 
costs 4s, 6d, 

(152.) Find simple interest of ^63, 6s, 9d, for lOi years at 

(153.) Find the value of 343* articles at £2, I6s. lO^d. each. 
(154.) Subtract *992748 from 1 and divide result by *0074. 
(155.) Multiply 9*i42857 by '109375. 

(156.) Find value of § of £1, lOs, + J of 1 J of 4 of £1, 5«. - -5625 
oi£l, 

(157.) Reduce 2 cwts. 3 qrs. 3 lbs. 8 oz. to decimal of a ton. 

(158.) Show that simple interest on £450 for 7 months at 4 % 
per annum is equal to discount on £460, lOs. for same 
time and at same rate °Iq, 

(159.) Add A + A + ^, and divide the product of 7i and 9^ 
by the dinerence of 9 and 6i. 

(i«o.) Find the value of -54 of '3027 of 1 mile 6 fur. 12 poles. 

(181.) A cubical block contains 9 cub. ft. 1029 cub. in. Find 
number of sq. yards, &c., in its surface. 

(l«2.) Find a sum of money such that 5^ of it shall be equal 
to 7*2 of £5, 3^. d^^d, 

(l«8.) A paper is worked by 2500 pupils of whom ^ are girls 
the rest boys ; 5 % of the Doys fail and 40 % 0^ *l^e 
girls. What percentage of the whole number passed ? 

(iw.) A gives B 10 yards start and C 15 yards in a race of 
100 yards. How much should B give C in 150 yards? 

(185.) What is the value of a block 5 ft. 3 in. by 2 ft. 4 in. by 
1 ft. 2 in. at 4 guineas per cub. foot] 

uW.) If 4 men working 7 hours a day do a work in 5 days and 
1 hour, how many hours a day must 6 men work to do 
twice as much in 6 days and 4 hours, allowing for a 
half -holiday on one of the 6 days ? 
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aar.) Simplify |-^^|. 

(168.) Find the squaie root of 144*7209. 

(169.) Find the value of '83 of 135. 4fl^. + -138 of £1, 4«. and 
express result as decimal of £b, 

(170.) An imperial gallon contains 277*274 cub. inches, and a 
cub. foot of water weighs 1000 oz. avoirdupois. Find. 
the weight of a pint of water correct to the one-thou- 
sandth part of an ounce. 



3 
(171.) Find the value of — ~ — correct to 4 places of decimals. 

V19-4 

(172.) What sum of money paid now will discharge a debt of 
£1000 due in two half-yearly instalments at 5 % Pcr 
annum? 

(173.) Five town workmen can do as much work as 9 country 
workmen. What would be the difference to a con- 
tractor between employing 15 town men or 10 town 
and 12 country men to do a piece of work which the 
15 workmen could do in 10 days — town men being 
paid 7s, 6d. and country 4». 6cL a day ? 

(174.) The circumferences of the fore and hind wheels of a 
carriage are 13 ft. 9 in. and 16 ft. 6 in. respectively. 
How far has the carriage travelled when the fore- 
wheel has made 768 more revolutions than the hind- 
wheeU 

(175.) Find value of '345 of 9s. 2d.-\-i of '075 of ;£10 + -05of 
ri25 of £lf l'3s. Ad., and reduce result to decimal of 
£50. 

(176.) A man buys some eggs at 2 a penny, 4 times the number 
at bd. a dozen, 5 times the number at 8fl?. a score, and 
10 times the number at 3«. 2^. per hundred. He sells 
the whole at 6rf. a dozen. Find his gain 7o» 

(177.) Simplify \^^\. also ^^}^ of 3H(^ of 9). 

t + T + (r 
(178.) What sum of money will amount to £699, 13«. 2'4d in 

2 years, reckoning compound interest for 1 year at 

4 % and for the other at 3^ %1 
(179.) A man saves £150 every year, and invests it at the end 

of the year at 5 °/o compound interest. Find the 

amount of his savings at the end of the fourth year. 
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Fifty thousand soldiers are to be raised in 4 provinces 
which contain respectively 175002, 82434, 22116, and 
20448 men fit for service. Find the number which 
each must supply. 



A man spent ^12, ISs, Sd. in gloves at 28. Sd. per pair. 
Some faded, and he sold the rest for £14, 13«. 10a. at 
3«. 6d, the pair. How many were faded ? 

Find the value of 5 lbs. 8 oz. 9 dwts. at 5s. lOd, per 
ounce. 

Reduce —-—^ and to lowest terms, and divide their 

5536 8316 

sum by 1^. 

Convert 3*064814 to a vulgar fraction in its lowest 
terms. 

Express if of A of 9 days 16 hours + '0390625 of 10 days 
16 hours to decimal of 23^ days. 

If 4 men earn as much as 7 women, and 1 woman as 
much as 2 boys; and if 6 men, 10 women, and 14 boys, 
working together for 8 days, earn ;£22, wbat will be 
the earnings of 8 men and 6 women working together 
for 10 davs? 

A debt of £65 is paid in francs at 9j<i. each at a time 
when 25 francs are worth £1, What does the creditor 
gain or lose ? 

Find the discount on a bill of X397, 28. due half a year 
hence at 5 % P®r annum. 

A person travelled 480 miles by sea, rail, and coach. 
The distance by coach was J that by rail, and the dis- 
tance by rail ^ that by sea. The cost by coach was 
f that by rail, the cost oy rail ^^ that by sea. What 
did the whole journey cost, coach fare being 4d. per 
mile? 

Find the value of 128 tons 15 cwts. 3 qrs. 24 lbs. at 
£16, 68. 8d, per ton. 



A mdtre is defined to be joo^onisn ^^ *^® one-fourth part 
of the circumference of the earth, and is equal to 
39*37079 inches. Find the circumference of the earth 
in miles. 
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(193.) Express as vulgar fractions -01875, '249, and •1249. 

(194.) Divide 85*9625 by 2645 and also by '02645. 

(195.) The Times issued this morning (Tuesday, Dec. 12, 1876) 
is numbered 28,810. Find the number of the first 
copy of the Times which was published in 1876. 

(196.) How many times is 2 cwts. 2 oz. contained in 6 tons 
8 cwts. 8 lbs.? 

(197.) Find the value of 3 J + 2^1^^ + 3^ - 1^. 

(198.) A, B, and C rent a field for £25, 12^. bd, A puts in 15 
sheep for 6 months, B 45 sheep for 8 months, C 81 
sheep for 4 months. What should they each pay to- 
wards the rent] 

(199.) Eeduce Yiyry^ k*tTo ^ ^^^ir lowest terms and express 

their difference as a decimal. 

(200.) What is the length of the edge of a cubical cistern 
which contains as much as a rectangular one whose 
edges are 154 ft. 11 in., 70 ft. 7 in., and 53 ft. 1 in.? 



II. INTERMEDIATE ARITHMETIC. 

SET AT VARIOUS EXAMINATIONS. 

(1.) A box 3 ft. deep and 2 ft. square on the top contains 
100 apples ; what must be the depth of a box 2 ft. by 
3 ft. on the top which contains 350? 

(2.) If the Ad. loaf weigh 72 oz. when wheat is at 77«. a 

quarter, what should the Zd, loaf weigh when wheat is 

at 81*. per quarter? 
(3.) At what rate simple interest will ^112, 10«. amount to 

XI 28, bs, in 4 yeai-s? 
(4.) In what time will £2675, 4^. 2c?. amount to £3036, 7*. 2|c^ 

@ 6 7o simple interest? 
(6.) I invest £5187, lOs. in the 3 per cents @ 83, but afterwards 

transfer three-fifths of this sum to the 4 per cents @ 96. 

How is my income affected? 



(6.) If 5 oxen or 7 horses eat up the grass of a field in 87 days, 
in what time will two oxen and three horses eat it up! 
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9 . 1 

(7.) If 2 J bushels cost —-—J of £1, what will 793^ bushels cost? 

3 + "5 

(8.) How mauy yards of matting 2 ft. 6 in. broad will cover 

a floor 27 ft. long by 20 ft. broad ? 

(9.) If a family of 9 persons spend £120 in 8 months, how 
much will a family of 24 spend in 16 months? 

(10.) If the sum of £1200 be put out at 10 % P®r annum 
comp. interest, paid half-yearly, what will it amount 
to in IJ years? 

(11.) Find the G.C.M. of 918, 1928, and 522. 

(12.) At what rate per cent per annum simple interest will 
£776, lbs. amount to £978, I4s, l^d. in 6^ years? 

(13.) I buy tea at 2«. 3d. per lb. and other tea at 3^. 6d. In 
what way must I mix them, so that by selling the 
mixture at 4s. a lb. I may realize 20 7o^ 

(11) A dealer buys a damaged cargo for £530, spends 7 % ^^ 
the cost price in preparing it for the market; lie sells it 
at 120 7o profit, receiving for it the same gross sum as 
is received by another dealer who buys a sound cargo 
and sells it at 32 % profit. Find cost of sound cargo. 

(15.) If by selling an article at 8s. 3d. 17i % b® ^^st, what price 
would have secured 40 % gain? 



(16.) What number multiplied by 64 will give the same 
product as 864 multiplied by 408? 

(17.) A grocer bought 6 hhds. of sugar each weighing 3 cwts. 
2 qrs., and sold to A 17^ lbs., to B IJ cwt., to C 1 cwt. 
2 qrs. 8 lbs., and to D l"qr- 18 lbs. What had he left? 

(18.) A gentleman gave £2 to his 3 sons. A, B, and C, in pro- 
portion to their respective ages, which were 12j, 9f, 
and 74. What was each son's share? 

(W.) If 12 men earn 21 guineas in 7 days of lOJ hours each, 
in how many days will 10 men earn £27 working 
9 hours daily? 

(20.) Keduce ^— J* and — J to decimal fractions. 
238§ 14f 

(21.) Find the value of (3} + 2f ~ 4^) - (3^ x 2|-^ 24). 

(22.) If 16 horses eat 30 bushels of oats in 8 days, in what time 

will 20 horses eat 30 bushels? 
(28.) Find the price of 5805 things at £5, IBs. lOJc?. each. 
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(24.) Make out the cost of mowing a meadow coDtainiiig 29 ac. 
2 roods 35 poles at 3s. 6d. per acre. 

(25.) On what income is £5, 12*. 6d, paid as tax when the 
income-tax is threepence in the £1 



(26.) In my parse there are 33 coins, shillings and sixpences 
only ; they amount to ^1, 6s. Qd. How many of each 
are there? 

(27.) The sums invested by 2 partners are £3(X)0 and £5500; 
they gain £1275 in 9 mos. What is the share of each 
and what has been the rate of gain 7o P^^ annum? 

(28.) A man who has lost i of ^ of his capital has £3500 
remaining. What sum did ne lose? 

(29.) Simplify (2i+ If ^ 3|) x (^ of ?|) . 

(30.) What is the simple interest of £2187, 10«. for 219 days 
at 4i %? 

(31.) A person left £100 per annum for ever to a school in his 
parish; what sum must have been invested to purchase 
this annuity in 3i per cents, the stock being at 93 J? 

(32.) If 17i yds. of blue serge, 54 in. wide, cost £3, ISs. 9d., 
what ought to be the cost of 30 yds. of the same quality 
but only 40 in. wide ? 

(33.) If 1 cwt. of cheese cost £3, 10*., what will be the cost of 
2 qrs. 15 lbs.? 

(34.) Reduce to a simple form ^ ^ o -^ a i a 

(35.) Explain the process for finding the G.C.M. of two 
quantities and find the G.C.M. of 185955 and 76153. 



(36.) Divide £31994, 14«. ll^d, by 63, and explain each step 
of the process. 

(37.) Find by Practice the value of 2528 articles at £3, l^.^d. 
each. 

(88.) A dealer bought £1 worth of steel-pens at Is, 4d, per box, 
each containing one gross, and retailed ihem at 2id. per 
dozen; what did he gain on his outlay? 
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(89.) If the cost of building a wall 135 yds. 2 ft. long, and 
1 ft. 9 in. thick, be Jl7, 16«. l^d.y what would be the 
cost of building a wall of the same height, 86 yds. 1 ft. 
long, and 1 ft. 10 in. thick .^ 



(41.) How much money must be invested in the 3 per cent 
consols at 92j to bring in an income of £153? 

(42.) A can do a piece of work in 2^ days, B can do it in 3 days, 
C can do it in 3j days; how long will they be about it 
all working together? 

(43.) A wall that is to be built 27 ft. high ^as raised 9 ft. by 
12 men in 6 days, how many men must be employed to 
finish the wall in 4 days at the same rate of working? 

(«.) ^t what rate per cent simple interest will £765, 128, 6c?. 
amount to £878, 3s. 6^d. in 4 yrs. 73 dys.? 

(45.) Find the cost of paper for a room 11 metres 7 decimetres 
long, 5 metres 8 decimetres wide, and 4 metres 2 deci- 
metres high, at the rate of 1 franc 50 centimes per 
piece, being 10 metres long and 7 decimetres 5 centi- 
metres wide. 

(<8.) A certain quantity of work can be done in 4^ days by 
6 men, 9 women, or 12 boys; how long would the same 
work occupy 4 men, 6 women, and 8 boys? 

«7.) If 3^ yards of silk cost £1, lOs. 7 Jo?., how many yards 
may be bought for £56, 108.? 

(*8.) A printing-machine turns out 3500 sheets per hour; if 
its speed be decreased in the ratio of 7 to 4, how many 
sheets may be printed in a day of 12 hours? 

(«) At what rate per annum (simple interest) will £1225 
amount to £1417, ISs. 9d, in 3 years? 

(50.) Add together ^, 3^, 4f, and ^y. 



(51.) Find the difference between 131^5 and 20J. 

(51) Multiply together 6|, 2^^, ^, and /j. 

(M.) Divide 2ft by 1 J. 

(k) Multiply 48-725 by '00396. 

(66.) Divide -073776 by '024. 
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(66.) Divide 9-04878 by 386*7. 

(57.) Express 28. 4d. as the decimal of a guinea. 

(58.) Find the present value of £1336, 11«. 3d, due at the end 
of 3i years, at 5 per cent. 

(59.) By disposing of goods for £364 a man loses 9 per cent; 
what should have been the selling price in order that 
a profit of 7 per cent might have been made ? 

(60.) Gunpowder is composed of 33 parts of nitre, 7 of charcoal, 
5 of sulphur ; what weight of each of these components 
is contained in a ton of gunpowder? 

(61.) Find the simple interest on £885, 15*., at 5 J % ^^^ ^i 

years. 
(62.) If the 4d, loaf weigh 24 oz. when wheat is at 60s. per qr., 

what is the price of wheat when the 6d. loaf weighs 

30 oz.? 

(63.) Add together ^, 3J, 4f , and ^. 

(64.) Find the square root of 154751^^^ and the cube root of 
731189187729. 

(65.) Divide £354, I4s. l^d. amongst 4 persons in the propor- 
tion of the fractions J, J, ^, ^. 



(66.) Find the income of a person who pays £15, 10*. income- 
tax at 3d. in the £. 

(67.) By selling an article for £82, a gain of 15 % "^^s secured. 
Find cost price. 

(68.) Find the least number which is divisible by all the 

numbers up to 15 inclusive. 
(69.) If If yards of cloth are worth ^ bushels of wheat, and 

12 yards of cloth cost 4^ dollars, what is the value of 

5 quarters of wheat in English money if 1 dollar is 

equal to 4*. 2d.l 

(70.) At what rate % simple interest will £900 amount to 
£1120, 105. in 7 years? 



(71.) If 200 men make an embankment 6 miles long in 25 

of 12 hours each, how many hours per day must 60 
men work to raise an embankment 2 miles long in 32 
days? 

(72.) A watch is sold for £9, lOs. at a loss of 5 7o J what would 
have been gained or lost had the selling price been 
£11, 178. 6d.1 
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(73.) At what rate will ^50 amount to £523, 10«. in 1 jr. 
8 months? 

(74.) In what time will jg750 yield ^75 as interest at 5 7©^ 

Crs.) What principal will amount to £900 in 4 years at 6^^ °U 

(76.) Add together }}, 1^^|, |, and 2} J. 

(77.) After paying income-tax at 5d. in the pound I have 
£576, 68. Sd. What is my gross income? 

(78.) What will it cost to paint the 4 walls of a room at Sd, 
per square yard, the dimensions being — length, 18 ft. 
6| in.; breadth, 16 ft. 5^ in.; and height, 12 ft.? 

(79.) If 2 horses plough 7 acres in a day, how many will plough 

161 acres in 11^ days? 
(80.) A man's daily pension is 5*. 5 jo?.; what is his yearly 

income ? 

(81.) Simplify i(^^) X ||^| of £182, 7.. 5d 

(82.) Simplify 2 x f^'^HI ~ U^ of 5JJ of 10/^ of ^ of ^. 

131 -^ 

(83.) Find the G.C.M. of 169037 and 66429, and L.C.M. of 
44, 48, 52, 96. 

(81) A tank whose floor and walls are 1 J in. thick is 5 ft. 3 in. 
long, 3 ft. 7 in. wide, and 2 ft. 5^ in. high. What is its 
internal surface, and what will be the cost of painting 
it at 4c?. per square foot ? 

(85.) Add together ^, J, J, J, and \. Find the value of 
(4f + \) of « + \\ 

(W.) If 32 horses eat 96 bushels of corn in 21 days, for how 
many days will 66 bushels last 7 horses? 

(W.) If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks ; find the value of a goose, a pair of chickens 
being worth 4«. 6g?. 

I invest £1365 in the 3 per cents at 91, and sell out 
£1000 worth of stock when they have risen to 93^ and 
the remainder when they have fallen to 85. How 
much do I gain or lose by the transaction? 

Divide 570021 by 77 by short division, explaining how 
remainder is obtained. 
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(90.) If 7 oxen eat 3 tons of hay in a month, how long will it 
take 49 sheep to eat 35 tons ; an ox consuming 3 times 
as much as a sheep? 

(91.) Find by Practice the rent of 279 acres 3 roods 36 poles at 
£2, lis. 8d. per acre. 

(92.) What principal will amount to £Gd9, 13«. 2'4d. in 2 yrs.^ 
compound interest, calculating 4 /^ for first year and. 
3 J 7o for the second? 

(98.) Find G.C.M. of 2793 and 7980; and the L.G.M. of IS, 
90, 91, 280, 455. 

(»..) Simplify i3?-~|^Sf^-|jOf Aof365- 

(95.) A cistern is filled by one pipe in 48 minutes, by a secoi^c: 
in an hour, and by the third in half an hour. In wh£i.i 
time will all 3 fill it if open together ? 



«(s<>'%^**)- 



(96.) Divide 4-068 by '0018, and simplify ||-^f and 

(97.) Find the value of -^?-il + ^^'^ ^ . 

V2 ~ 1 \/2 + 1 

(98.) Find the value of 7 cwts. 3 qrs. 21 lbs. at £9, 13*. 4d, per 
cwt. 

(99.) What will be cost of painting the 4 walls of a room 32 ft. 
4 in. long, 15 ft. 8 in. broad, and 11 ft. 6 in. high, at 
3s. per square foot? 

(100.) I invest £3580 in 3 per cents at 89 J; what is my income 
(less income-tax of 6d. in the £)'] 



(101.) Find value of ^^l^^^^lf . 

ix23J + §J 

(102.) A contributes X50, B £60, and C £80 to a business. 
B takes out his money after 10 mos. ; A and C continued 
the business for 6 mos. longer, when the profits were 
£355. Find each partner's share in this gain. 

(103.) A tank holds 5360 gallons of water, find weight of 
water in tons; a gallon weighing 10 lbs. 

(m.) Divide 345678910457 by 4073. 



AND EXAMINATION PAPERS. 269 

(106.) What will 473 articles cost at £4, 7s. 3^^?. each, and 
determine the total gaio, supposing the seller bought 
them at £3, 19*. 2 jo?, each, but incurred an expense of 
£29, 3*. 4Jfl?. on account of them? 



(106.) Add together f + A + /ly + #5 + 4^, and simplify 

(|ofi)~» • 
(W.) Add J, I, f , A I, ^, J, I, ^, and divide their sum by |, 
giving answer in lowest terms. 

(108.) Find the L.C.M. of 28, 45, 64, 63, and reduce f^n^^ 
to its lowest terms. 14079 

(109.) Reduce to its simplest form 

2H^of9f + 3t^ ljof^of21 ^ 
117i^~106if "^ 23 ""^ 5^' 

(110.) Express a mile in metres, a metre being equal to 39*371 
inches. 

(111.) A has 7 shares, B 5, C 3, and D 1 shai-e. The profits 
are £1205. Find each partner's share. 

(112.) If on a straight road stones be placed at intervals of 50 
feet, and a measuring tape of 15 yards be used, how 
often will the end of the tape coincide with a stone in 
a distance of 1 mile? 

(113.) Multiply 1-025 by 25*255, and divide the result by '0255. 

(114.) At a railway station 16257 tickets were sold, J of which 
were 9d. each and the rest 4d. Find gross amount 
received. 

("5.) I bought a number of sheep for £97, lOs. at £1, I7s. 60?. 
a head; some of them died. I then sold the rest at 
£2, 4s. 6fl?., and gained on the whole £2, 12*. 6d. How 
many died ? 

(116.) Find by Practice the value of 860 cwts. at £3, 3s. 6^d, 

per cwt. 
(117.) Find the G.C.M. of 189, 252, 441, and 2205. 
(118.) Obtain the L.C.M. of 2, 5, 33, and 1496. 

(119.) Simplify f ^! f ^! ^ and add it incrementally to the 
*^ -^ ^ of ^ of 1^ "^ 

sum of 10|, 3^^, and 7lJ. 
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(120.) Add togethe> 12f , 8^, 5fJ, and find the difference be- 
tween 112j|^ and 75^. 



(121. 
(122. 

(123. 

(124. 
(125. 



(126. 

(127. 
(128. 

(129. 



(130. 
(131. 



(132, 
(133. 



(134. 
(135. 

(136. 

(137. 
(138. 



Which is greater, 1§ x 2f or -018 x 21-6? 
Add together J, ^, ^, and ^. 

Simplify -IJ-eJHA . 

Multiply 57-064 by '00625, and divide 365*248 by -0125. 

A man spends £10, 11*. 9d. a week; how much does he 
spend in a leap yeai* ? 

Calculate the cost of 16 cwts. 3 qrs. 13 lbs. at £32, 13*. 4d. 

per ton. 
Find the G.C.M. of 104811, 48825, and 68789. 

If 16 men mow 2 acres in 13 hrs. 20 min., how many men 
will mow 3 acres in 5 hrs. 20 min.] 

If I buy £1(X) stock, paying 7 % ^or 119, what price 
must I sell it for at the end of the year so as not to 
lose, if money be worth 5 °U 

Add ^, Jl, ^, and ^, and multiply the sum by If. 



A clerk puts by every week three-tenths of his week's 
salary, but at the end of the year spends two-thirds of 
his savings; how long will he take to save a full year's 
salary ? 

Find the cost of cari:)eting a floor 120 ft. by 80 ft. with 
carpet 1 J yards wide at 4s. 6d. per yard. 

Three men subscribe £46(X). A gives £400 more than 
B, who gives £300 more than C. If their gain be 
£345, find what each contributes and what each is 
entitled to of the profits. 

What is the rating on £316 at 2^. 8^^ in the £? 

If 120 men do a work in 35 days, how soon will 150 
men do it? 

Find by Practice the value of 7865 bushels at lOfi. per 
bushel; and of 102 cwts. 3 qrs. 8 lbs. at £1, 19«. 8i. 
per cwt. 

Find the interest of £3756 for 3| years at 4 J %. 

Add together f , ^, ^j, ^^\, and add | of J of 17iJ to 
f of j^ of 17f . 
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(189.) What is the difference between £24, 5«. 4j<f. x ^ and 
£39, Os, 10^0?.-;- 45? 

(140.) If tea which is sold for 28. Sd, per lb. in town costs 3«.6c/. 

Eer lb. in the country, how many pounds must be 
ought in town to defray expense of railway ticket, 
48. 2d., and clear half a crown ? 

(ui.) Beduce 182214 inches to miles, and 315 half -guineas to 

half-crowns. 
(142.) Find the sum of |, 1^, J J, ^j, and 8; and the product of 

^i ^i and ^ . 

(143.) If 12 men do a work in 18 days of 10 hours each, how 
many hours a day must they work to do it in 15 days? 

(i4i) If with a capital of £15()0 I gain £140 in 8 months, in 
what time with a capital of £546 should I gain 
£45, 108.1 

(145.) Find the values of £'5346, '458 cwt., and '972916 mile. 

(146.) If I buy £1400 stock in the 3 per cents at 92f , paying 

brokerage J, what does it cost me? and what will the 

annual interest on my outlay be ? 
(147.) How many persons will receive each 4«. 4d. out of a fund 

of £537, 118.1 
(148.) Five-thirteenths of an estate cost £3547, 5«. 7Jg?.; what 

is the value of the whole ? 

(149.) Obtain the continued product of 357, 3-57, and '357, 

dividing the result by "0357. 
(150.) What fraction of 15^. is Ij of £2-- f of 6 guineas? 

(151.) What is the value of '27 of IJ of £19, lis. b^d., and of 

•175 + ^ L_? 

•3 2 of 1ft 

(152.) The present value of £50, 16s. 5fo?., due in 2 years and 

8 months, is £45, 6«. 80?.; find the rate %> calculating 

simple interest. 
(153.) What interest per cent is derived from investing money 

in the 3 per cents at 84? 
(I5i) A ship costing £9600 is wrecked; what did a person lose 

who possessed ^ of it, the ship being insured for £95 

7o oi its real value? 

(155.) Find the square root of 5*4 to 4 figures. 
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(156.) A contributed ;£600 for 5 months to a business aiXf 
received |ths of the whole profit. B contributed £bCH) 
How long was B's money in the business? 

(157.) A dealer mixes 42 lbs. of tea, costing him 2s. l^d. per 
lb., with 12 lbs. at 28. 6hd. per lb.; at what price per 
lb. must he sell the mixture to gain ^1, 5«. 3a. by the 
sale? 

(168.) Find by Practice the weight of 650 coins, each weighing 
5 dwt. 9 grs. 

(159.) In what time will £333, 6s. Sd. amount to £400, Ifo. Sd. 

at 4^ 7o simple interest? 
(160.) Find value of 2*45 of 5 guineas, and reduce 3s. 4d. to the 

decimal of £l, 6^. 8d. 



(161.) If the fare of 2 persons for 32 miles be 8«., what will he 
the fare of 3 persons for 20 miles? 

(162.) Simplify (8A + 6i) ~ (5^ + 7^ ), ^^f^*-,, and >ko 



7~ 



7 + ^ 

(163.) A walks 3i miles an hour and B 4 miles. They walk 
towards each other from two places 10 miles apart. 
When they meet what distance will each have walked? 

(164.) Divide 7-852 by '325; find the difference between 2037 
and 5*123; and multiply 8*17 by 1*45. 

(165.) Express I7i miles in kilometres, taking a kilometre as 
equal to 1093*6 yards. 

(166.) What number of tons of stone wiU be required to hiiild 
a breakwater 25 ft. broad at the top and 75 ft. at the 
bottom, with a mean height of 20 ft., length 2240 ft, 
the stone weighing 180 lbs. per cubic foot? 

(167.) Find the difference between £8, 7 fl. 4 cents 16 milb 
and £12, 4 fi. 24 cents 11 mills^ and express the result 
in £, s. d. 

(168.) At what rate % will £540 amount to £580, 10*. in 2i yrs.! 

(169.) My income from the 3 per cents bought in at 90j is 
£165, 128. 6d. How much did I invest? 

(170.) Copper ore is worth £13, 19*. 3d. per ton, and yields 
14 J 7o P^^® copper; find the price or the copper per ton. 
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1.) Find the least number exactly divisible by 156, 185, 
224, and 240. 

X) Bfediice 2 0428 125 to a vulgar fraction in lowest terms, 
also reduce (H + 5^ + 4|) ~ (3§ 4- l^f + 2^) to a frac- 
tion in lowest terms, and then give its equivalent re- 
peating decimal. 

3.) Multiply -00307 bv '000702 ; add to the product 
•00022534486 and divide the sum by '091. 

4.) A French square metre contains 10*7643 English square 
feet; find, to 2 places of decimals, the number of feet 
in the length of a metre. 

5.) On a railway 1209| miles long the receipts in one week 
were ^96168, 95., while in the corresponding week 
of the preceding year the receipts were X87055. Cal- 
culate the increase in the average receipts per mile per 
week. 

f<5.) In French silver money 1 franc (or 100 centimes) is worth 
9^. English when silver is at 5s. the ounce. What 
sum of French money is worth .£262, I2s. Sd. when 
silver is at 5«. l^d. the ounce? 

^.) Reduce to vulgar fractions in lowest terms (2/j + 5/^) -' 
(11:8 + li); also 8-95625. 

^) What sum would amount to Xl49, 4s, Id, in 9 years at 
5 % per annum simple interest? 

^) I bought goods for X665, gaining 5 % ^J selling them to 
B, who on his part lost 5 7o ^Y reselling them to C. 
What did C pay for them? 

».) Find G.C.M. of 100110 and 31866; also L.C.M. of 16, 
18, 24, 32. 

tt.) A man sells 24-65 yds. of cloth for £36, 19s. 6c?., gaining 
thereby the cost of 4*93 yds. What was the money 
value of his gain and the rate of gain %? 

12.) If 3-75 cwts. be carried 51*6 miles for £-875, what weight 
should be carried 75 miles for £2*625? 

3.) In what time will a sum of money double itself at 4j °/o 
simple interest? 

i) I transfer stock from the 5 per cents at 115 to other 
funds at 126 J and find my income unaltered by the 
change. What rate did the new stock pay ? 

(298) ^ 
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(185.) A, B, and Cs shares are as ^ to ^ to ^. A withdraws h{ 
his capital at the end of 4 mouths, and after 8 mont' 
j£1056 profits are divided; what is each partnei 
share? 

(186.) At what price must the 4i per cents be to produce tl 
same income as the 5 per cents at ill 15? Find tl 
income from an investment of ^2346 in either stock. 

(187.) Find the L.C.M. of 1932 and 1679. 

(188.) Express in furlongs, poles, and yards JJ|§ mile. 

(189.) Find the value of ^^ + 2| ~ f . 

(190.) If 12 men earn £29, 14«., how many men will ear 
X81, I3s. 6d, in the same time? 



(191.) If 1 metre = 39*3708 inches, reduce 4 yds. 7J in. to th 
decimal of a metre. 

(192.) A and B have 14«. 6d. between them; A and C hav< 
11«. 6d,y and B and C have 13«. 4d,; how much has 
each? 

(198.) A tank is 18 ft. long by 16 ft. broad ; how deep must it 
be to hold as much as another 20 ft. long, 15 ft. hroad, 
and 27 ft. deep? 

(194.) Find the simple interest and amount of £416, 2f. 6(/., 
from April 2nd to May 9th at 4i %. 

(195.) I rent a 10-acre field at £4 an acre; paying for farming 
expenses £17, 10«., for seed at the rate of £6, 16i. 
an acre. The crops yield me £140 gross. What is my 
net profit, and at what rate 7© is it? 



(196.) Resolve 94248 and 106336 into their prime factors. Find 
their G.G.M., also their L.C.M., and reduce the frac- 
tion 1%%^ to its lowest terms. 

(197.) Find the value of ('1785 of 2*. + 3-251 of lie?.) -(-04 of 
£2i + -1153*.). 

(198.) Express (^ + tV + A '^ isV ®^ 2^) of a guinea as a dedmal 
of £2, 9s, 

(199.) The simple interest of a certain sum at 4J 7o ^^^ ^ T^ 
4 mos. is £63 more than the simple interest of 8am< 
sum at 5 % ^^^ ^^^ 7^* ^ ™os. Find the principal 

(200.) Add together 5J, 4f, ^j, If, ^, 
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Baise 1*035 to the 8th power retaining only 4 decimal 
places, and extract the square root of '3 to four places. 

Express I4s. 2d., 13s, Id., and 2«. A\d, as decimals of ^1. 
Add the results and convert to £, s. d, 

"What is a perpetual annuity of £150 worth, reckoning 
interest at 4 IJ\ 
I Express as decimals iVj^ and ^/^. 

I Find the sum and difference of '040404 and seventy-six 
thousand four hundred and sixteen millionths. Mul- 
tiply the results, and divide the product by '3001. 



) Find the rent of 145 ac. 3 ro. 16 pis. at £Z, Is. 6d, per 

acre. 
) SimpUfy (4^ + li + ^) ~ (fj + ^^). 

) Beduce to square poles, &c., 100000 square inches. 

.) How much coffee at Is. lO^d. per lb. must be given in 
exchange for 75 lbs. of tea at 2s. 6d. per lb.? 

*025 X *25 
.) Find the value of — — , and reduce 2s. S^d. to the 

•0025 
decimal of £1, 2s. 6d. 



.) A room is 12} ft. broad and 22} ft. long; what will it 
cost to cover it with carpet j yd. wide at 4s. 6d, a run- 
ning yard? 

I) Find value of *-5^^, and the square root of -0531118116. 

.) Beduce £3, lis. 9^d. to decimal of £1, and find value 
of -1825 of £2, 6s. Sd. 

.) Add together Ij, 3J, ^, 2^, and find value of Ij of 3^ 
of ^ of 2^ of lOs. 8d. 

.) If 24 men can dig 139| yds. of a trench in 2} days, how 
many yards can 90 men dig in If days? 



) Beduce the fraction ffMf to its lowest terms. Find 
G.C.M. of 238, 374 and 442, also find L.C.M. of 7, 14, 
28, 42, 35. 

I Multiply -052375 by -88 ; also divide -0042003 by 1-17. 
Fina the difference of the 2 results, and reduce it to a 
vulgar fraction in its lowest terms. 
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(418.) The proceeds of the sale of 34 per cents at 93j amounted 
to £6844, ISs. 9d. Find the amount of the stock and 
the clear annual income derived from it, deducting 
income-tax at 5d, in the £. 

(220.) Find first 2 significant figures (not more) of the quotient 
of -660375 divided by 23-54. 

(221.) Find the sum, difference, product, and quotient of 

•78962 and -3. 
(222.) Find value of 8-316 oz. + '285714 dwt - '3037 lb. troy. 

(223.) A, B, and C run a quarter of a mile race. A has 3 yds. 
start and B 2. C gains 1 foot in 40 throughout on A, 
B gains 2 ft. in 25 yds. on A for the first 200 yds., 
after that loses 1 ft. in 20 yds* What is the result of 
the race? 

(224.) If nine men dig a trench 3 ft. deep, 4i ft. wide, and 
120 yds. long; how many men will dig a trench 5 ft 
deep, 4 ft. wide, and 180 yds. long in the same timel 

(225.) What sum will produce £28, 17«. 6d. simple interest in 
the 3i per cents for six years] 

(226.) Divide 174-45 by '0375; 17-445 by 37-5; and 6-32 by 17 

to 4 places. 
(227.) Convert without division the following fractions into 

circulating decimals : fff J and ffj JJJ. 
(228.) What is the cost of papering a room 14 ft. 6 in. long, 

10 ft. 6 in. broad, and 8 ft. high, with paper 2 it, wide 

at lie?, per yd.? 
(229.) Find the discount on a bill for .£498, I8s. due in lOJ mofl. 

discounted at 4^ 7o* 
(230.) Divide 6735 by 1-25; '06735 by '125; and 17-25 by 7*6 

correct to 4 pkces. 

n ■ ■ ■ I 

(231.) Convert without division into circulating decimals jJJJ 
and Jf M*J. 

(282.) Find the value of , — to 4 places exact. 

\/l7~3 
(283.) Show that the same days of the mouth will fall on thi 

same days of the week in March and November in any 

one year. 
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) Find present worth of a bill for £279, 2*. 6d. due in 

4 J mos. at 4 ^J^. 
) Besolve 11781 into its prime factora. Find G.C.M. and 
L.C.M. of 5083, 14053, and 10387. 



) Multiply 34-56 by '006543, and divide the product by 

•0727. 
.) Simplify {(6| + 9^)~(5j + 8j + M-a + i + ]2\T + TJTj)- 

.) Find value of | of -0375 of £1 + '3125 of 10«. + 4 of '539 
of U. lOid. 

.) Find value of | of '075 of £l + f of '539 of £l, Os. 74o?. 

+ J_ of lOirf. 
•23 

,) Simplify ^^^,t'^t^>,-^4±^>. 

I.) Resolve 19019 into its prime factors. Find H.C.F. and 
L.C.M. of 6916, 10686, and 14729. 

2.) Addi + § + i + f + J + iJ. 
3.) H.C.F. of 2526 and 2947. 

*.) If '5 of £l buy "4 of a gallon, how much will 6s. 3d. buy ? 
6.) Find cost of carpeting a room 21 ft. by 30 ft. with carpet 
i yard wide at 48. 6d. per running yard. 



».) If 12 men do a work in 15 days of 10 hours, how long 
will 10 men take to do it working 9 hours daily ? 

.r.) Multiply (i of § of I) by (J of If of 1 J of 1|), and divide 
the result by (i of ^ of 2|). 

=s) If 5000 bricks 4 in. thick are required for a wall 125 ft. 

long, how many bricks 5 in. thick will be required for 

a wall 80 ft. long? 
».) Find the value of 723 of £S, 6s. 8d., and reduce '64 of 

£1 to the decimal of Is. 3d. 
D.) A bankrupt paid 5«. 1 Id. in the pound, his assets being 

£71. What did he owe? 



I.) A ward is 50 ft. long, 20 ft. wide, and 15 ft. high; how 
many patients will it accommodate, giving 600 cab. 
feet to each? 

Express '466 as a vulgar fraction, and multiply 3*59 
by 4-7. 
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<253.) H.C.F. of 43365 and 44688. 

(254.) If 100 men dig a trench 200 ^ds. lon^, 3 yds. wide^ an 
2 yds. deep in 6 days of 10 hours, in how many da} 
of 8 hours can 180 men di^ a trench 360 yds. lou| 
4 yds. wide, and 3 yds. deep T 

(S55.) A train 88 yards long overtook a man walking along tb 
line at the rate of 4 miles per hour, and passed hii 
completely in 10 seconds, it afterwards overtook an 
other man and passed him in 9 seconds ; at what rat 
per hour was the second man walking? 



(256.) If 5 men build a wall 5 ft. high and 100 yds. long in I 
days, how long will it take 7 men to build a wadl 20( 
yds. long and 3i ft. high 1 

/«..^ a- vf (4f + 6^4S)-4 of 4A 
<25r.) Simplify '^^,^^J^^^^ ' 

(258.) Multiply —1? by ^, , and find difference betweei 
^ "^ •018 64 

•159 ^^^ 1851-85 



•0212 25-9 

<259.) Add ^ of £9j 68. lOjcf. to -354 of ;g32. Is. Sd., and ex- 
press result as decimal of ;^30. 

(260.) Find cost of paving a floor 11 yds. 2 ft. long by 9 yds. 
2| ft. broad with tiles 7 inches square, which cost 
£3, 4*. 7d. per hundred. 



(261.) Find value of V*144 ^ '0793 true to 4 places. 

(262.) A sum of £52, 18*. is made up of half-sovereigns, 
half-crowns, and sixpenny pieces, the numbers of these 
coins being in the proportion of 3, 5, 7 ; how many are 
there of each? 

(263.) What sum will amount to £353, I2s. in 2 yrs. 4 moa, 
at 4i 7o simple interest ? 

(264.) The present value of a bill £169, 19*. 4id., due 1 yr.and 
3 mos., is £163, 6s. Sd. What is rate 7^? 

<265.) A grocer has a stock of tea which he must sell at 3«. 4\d, 

per lb. in order to gain 35 7o' How much will he gain 

/o if he mix it in the proportion of 5 to 2 with inferior 

tea which cost him 2*. Id. per lb., and sells the mixture 

at the rate of 14 lbs. for £2, 5«. ? 
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(267.) I hold certain stock in the 3 per cents ; sell out at 96 

and invest proceeds in shares at ;£112 payiug 6i °/o ^^ 

the £100 shares. If my income now be £121 what 

amount of stock had I originally in the 3 per cents ? 

Q.Q '057 115 

(268.) Add together and •— — , and multiply — — ^ by 

iakaSk '104 22-8' ^^ -0092 ^ 

1451*45 

1160 

(269.) Add -3795 of 18«. to '4360 of £9, 58., and reduce re- 
sult to decimal of £5. 

(270.) The area of a square field is 3 roods 19 poles 20 J sq. 
yards. Find the dimensions of a rectangular field of 
same area whose length exceeds that of the square field 
by 104 yards. 

(2T1.) If £4 sterling be worth 117 lire in Italian currency, and 
23*4 lire be worth 21 francs. Express £26, Ss, 4d. in 
francs and centimes (one franc = 20 centimes). 

(272.) A, B, and C can do a piece of work together in 5 days; 
but A strikes after 2 days' work, and B and C finish it 
in 5 days more ; C can do the whole work by himself 
in 15 days. In what time can A and B do it respec- 
tively ? 

1610 

(271) Find difierence between '4625 of 16«. and -1136 of £8, 5*., 
and express result as decimal of £3. 

(X!S.) If £5 sterling be worth 127 francs and 20 francs eaual 
22*6 lire in Italian currency, express £24, 16«. 8a. in 
lire and centesimi (1 lire = 100 centesimi). 



(i7«.) By selling tobacco at Is. Sd. per lb. a tobacconist gains 
35 ®/q. What does his profit amount to on the sale of 
4 cwts. 11 lbs.? 

(277.) A person invests £3636 in railway shares paying 5i 7o> 
the price of a £100 share being £120. He sells out 
when the shares are at 136 and invests the proceeds in 
the Moscow Jaroslav railway 5 % debentures, the price 
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being £101 per debenture of £100. Find the differenc 
of the incomes derived from the two investments. 

(278.) A can do one-half as much again as B can do in the aam 
time, and B can do one-third as much again as C 
Working together they can do a certain piece of worl 
in 5 days; but if after working 2 days A stiikes, ho\ 
long will B and C take to finish it? 

• • 

(279.) Express the difference between '0254 of £134, 1«. 3d. an< 
^1 of £5, 3s. lid. as the decimal of £3. 

(280.) If the cost of paving a floor 12^ yds. long by 6 yds. 4i in 
wide with tiles 7 in. square be £70, 17«. 6d., find th 
price of the tiles per 100. 



(281.) A sum of £38, 4^. is made up of half-sovereigns, half 
crowns, and threepenny pieces. There are twice ai 
many half-crowns as half-sovereigns, and the numbei 
of half-sovereigns bears to the number of threepennj 
pieces the ratio of 3 to 11. How many are then 
of each coin? 

(282.) I derive an income of £126, I3s. Ad. from 3 per cent 
consols. I sell out at 93 and buy Bussian 3i per cents 
at 95. What is the difiei-ence in my income? 

(283.) Find value of 5'49 of '047619 of twenty-five guineas. 

(284.) Find cube root of 76440958-784. 

(285.) Multiply in all the ways you can 7 ft. 8 in. 7 pts. by 
3 ft. 7 in. 11 pts., and express the answer in square 
inches and fractions. 



(286.) Reduce ^^^? of 22-2 of '59 of '234 to a vulgar fraction 

in lowest terms. 
(287.) Find in 2 different ways the solid content of a block 
36 ft. 7 in. long, 7 ft. 11 in. deep, 6 ft. 10 in. wide. 
Give result in cubic yards, feet, and inches. 

(288.) The sides of a quadrilateral field A B C D are as follow: 
AB, 200 links; BC, 650 links; CD, 905 links; AD, 
570 links ; and the diagonal AC = 800 links. Find 
area of field. 

(289.) Divide •00128 by 8*192 to 6 places of decimals, using the 
contracted form. 

(290.) Eeduce 10 1 to decimal of Is. 6d. 
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(291.) Find square root of 3915380329 and of 831? J. 

(2»2.) Find value of £778125, also of £-1875. 

(293.) Reduce 3 bushels 1 peck to decimal of 1 quarter. 

(294.) Find compound interest on £750 for 3 yeara at 4 7o' 

(295.) Divide 7*73682 by 101 4, and reduce '363 of £2, Is. '3d, to 
decimal of *72 of £3, 68. 



(296.) Find square roots of 1522756 and 9^^. 

t297.) Find to 3 places value of (2 \/3 + V27) ~ ^ V12^ 

(298.) Find value to 3 places of ^ J^ ^_ . 

■y/5'^ V3 

(299.) Sea-water contains 2^ 7o ^^ ^^' How much sea- water 
would yield a ton of salt? (Answer in tons.) 

(200.) Genuine sovereigns have 9167 parts of pure gold in 
10,000; some spurious sovereigns lately offered had 
ouly 8138 parts; find actual value of one of these 
counterfeit coins. 



m. ADVANCED ARITHMETIC QUESTIONS. 

SET AT CIVIL SERVICE AND OTHER EXAMINATIONS. 

(I) Extract the square root of 109fff , and find the side of a 
cube containing 2048383 cubic inches. 

it) A train is just 27 minutes in passing through a tunnel the 
length of which is 11220 metres (a metre = 39*39 in.). 
Find the speed of the train in miles per hour. 

(8.) The water in a leaky reservoir 38 ft. long and 26 ft. wide 
sinks 1 in. in 12 hrs. A pipe discharging 60 gallons 

{)er minute fills the reservoir in 45 hrs. allowing for the 
eakage. Find to an inch the depth of the reservoir 
(1 cub. ft. of water = 6*25 galls.). 

(1) I invest £26180 in the 3 per cents at 93J, but shortly 
after seU out a half at 92 j and with the proceeds buy in 
the 4 per cents at 97.. Find to a penny the diflference in 
my income. 

(5.) Find the valu« of 3-6 of '954 of '428571 of 28. Zd. 
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(6.) Find the cube root of 61478848000. 
(7.) A square field contains 3 ac. 2 ro. 7 po. 9^ yds. Fin 
length of its side. 

(8.) If a sovereign contains 112 grs. of pure gold, and 25 1 
standard gold is minted into 1200 sovereigns, wl 
the proportion of alloy in standard gold ? 

(9.) A wall 5 ft. high and 1^ bricks thick is built with li 
lion bricks. How many more bricks would be req 
to add buttresses half a brick thick, 1^ ft. wid< 
4 ft. high at every fifth yard? A brick being 
long, 4 J in. wide, and 3 in. thick. 

(10.) If the volume of a ton of water be 36 cubic feet, j 
cubic metre of water weighs 1000 kilogrammes, fir 
ratio (or relation) of a kilo, to a pound (a metre 
1*1 yards). 

(11.) A man with ^4400 for investment buys ;filOOO stc 
the 3 per cents at 81; £1500 in the 3i per cents 
and as much in the 4 per cents at 112 as his remt 
capital will secure. What interest % ^o^s he get < 
total investment? 

(12.) A prairie fire spreads from a centre at the rate of 80 
minute. After lasting for an hour its rate is a< 
ated 5 7o' How much more surface will it 
in the 5 minutes following than it did in th 
minutes preceding the completion of the hour? 
of circle is in direct ratio to the square of the rad 

(13.) A and B run a race of 4 miles. When A has run 2i 
£ has run 2f . In what ratio must B increase his 
so as to win by 300 yards ? 

(14.) A lawn 100 yards lonff and 96 yards wide is to be 
4 inches by the earth obtained from a ditch dug 
the lawn. The ditch being 6 ft. wide, requir 
depth. 

(16.) Which is the better investment, the 3i per cents at 
the 4 per cents at 108? If one of these invest 
yields £50 a year more than the other, what is the 
tal invested ? 



(16.) A ship sailing 10 miles per hour is observed to mov 
a mile in the interval between the flash of a ^n 
on board being seen and the report being nea 
shore. Sound travelling 1140 ft. per second cal< 
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the distance of the ship from the point of observation 
(light being assumed to be instantaneous in its trans- 
mission). 

Tlie price of land about Loudon is every year rising 4 % 
on previous prices, while the purchasing value of gold 
as regards general commodities is falling J °/o P®^ 
annum. A proprietor sells half his land this year for 
.£8000 and invests the proceeds at 5 °/o- He proposes 
to sell the remainder 3 years hence and to invest the 
money in the same way. What income would now 
represent the purchasing power of the income he will 
have obtained when the sales are completed 1 

Two thalers are worth 7 francs; 11 thalers are worth 
10 roubles, 8 roubles are worth 7 dollars, and a dollar 
is 3s. ll^d. I have an equal number of each of the 
4 coins. What is the least number of coins I can have 
in order to get an exact number of pence in exchange? 

Express in figures sixty-seven millions thirty-five thousand 
and twenty-four, and in words 1110011100111. Also 

find the sum of ^ + ^ + -12 + 'loi. 
Find to 4 places of decimals the square root of 19 and 
the cube root of 206-425071. 



Find the G.C.M. of 8214, 1110, and 1702; also the L.C.M. 
of 11704, 101080, and 138945. 

Find the value of (3 J x 1^^ + 4^^ - 3^) -- (5J - 75 -=- 28^^ 
+ i), and divide '0003 by -0004. 

Which pays best, the 3i per cents at 88, or the 4*4 per 
ceutsat 96§l 

Find the difierence between the amounts produced at 
compound and simple interest respectively by a capital 
of i;1760 at 5 % P^'^ annum for 2^ years, interest being 
payable half yearly. 

Find by Practice the value of 11 tons 6 cwts. 1 qr. 19 lbs. 
at £4, Is. lO^d. per ton. 



If the discount on a bill due 5 months hence at 3 j ^^/^ per 
annum is £774, I2s. 6d., what is the amount of the bill? 

A room is 38 ft. 3 in. long, and 25 ft. 6 in. wide. How 
many yards of a carpet 1 yard broad will be required 
for the floor if a margin of 9 inches in width is left un- 
carpeted all round the room ? 
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(38.) Two trains on tlie same railway are running past each 
other in opposite directions, one 40 and the other 
30 miles per hour. Each has an engine and a tender ; 
the first has 12 carriages and the second 17. If the 
length of an engine and tender be 40 ft. and the length 
of a carriage 32, and the coupling spaces be each 5 ft., 
how much time will elapse from the moment that the 
engines meet till the last carriages of each train have 
passed each other ? 

(20.) A man spends a certain capital as follows: — He buys 
18,000 acres of uncultivated land, one-third at 278. an 
acre, one-third at 33s., and one-third at 3&s. He has 
the land cleared and ploughed at 8«. an acre, and builds 
farmhouses at a cost of X'64(X). He then leases 16,000 
acres at a yearly rent of 7s. an acre, the farm build- 
ings being let at the rate of 2s. 3d. per pound on their 
cost price; the remainder of the land he leases to a 
railway company at Ss. an acre. How much per cent 
per annum does he make on the original outlay ? 

(30.) Multiply one million one thousand and one by ten 
thousand one hundred and one, and write out the pro- 
duct in words. 

(31.) Reduce ^^~^l ^12 and -64 -f- -769230 to their simplest forms. 

(32.) If J of a ship be worth £36, lOs. 7^d., what part of her 

may be bought for £125, 5«, Od.l 
(33.) Explain the principle of the rule called Practice, and find 

by means of it the value of 17 cwts. 3 qrs. 7 lbs. at 

£4, 17 s. 3hd. per cwt. 

(34.) What decimal of a pound sterling is 7s. 7^d.l Prove your 
result by converting back the decimal into its value. 

(35.) Extract the square root of 31 to 4 places of decimals. 

(36.) A contractor bought 250 sheep and sold them for 
£432, bs. lOd. at a gain of 16| V^. What was the cost 
price of each sheep? 

(37.) Find the equated time of payment of £750, of which haif 
is due in 4 months, f in 5 months, and the rest in 
6 months. 

(88.) Cube 25 : square the result. Put a decimal point between 
the 3rd and 4th digits from the right hand, and then 
extract the cube root of the number.. 
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<«9.) Find a number of 6 digits with 7 in the units place such 
that) when the left-hand figure is removed to the right 
hand, the number thus formed is equal to three times 
the original number. 

(40.) A room is 19 ft. 10^ in. long, 16 ft. 1 j in. broad, and 
10 ft. 3 in. high: what will it cost to paint the wails at 
1*. Id, per square yard? 



(41.) A lends B a certain sum ; at the same time he insures 
B*8 life for £JZ1, 12*. 6o?., paying annual premiums of 
£W, At the end of 3 years, and just before the 4th 
premium is to be paid, B dies, having never repaid-any- 
thing. What must A have lent fi that he may just 
have enough to recoup himself, together with 5 °/o com- 
pound interest on the sum lent and on the premiums ? 

(42.) Find by means of duodecimals the exact cost of glazing 
12 windows, each containing 60 panes, 1 ft. 2' 3" long 
and 11' b" wide, at 3^. Sd, per square foot. 

(43.) If 26 sheep be worth 5 oxen, 2 oxen be equal in value to 
3 horses, and 7 horses cost 91 guineas, find value of 
1 sheep. 

(44.) Simplify (2 4- 1^) x (3 - ^) x (4 -- 3|). 

(45) Simplify ?i^-l^^^ 2* if 2f-U 
(45.) bimplity ^^_j^--^-_^ + __^^^^. 



(46.) Simplify •16^*0027. 

(47.) Divide 987654321 by 3509, and -00321 by -000011. 

(48.) Find the value of 2*0136 of ^2, 1*. 3d 

(49.) The area of a rectangular field is 87 ac. 1 ro. 26 po. Find 
its length if the breadth be 462*5 links. 

(50.) A block of granite is 17*7 ft. broad, 9*4 ft. thick. What 
length must be cut ofif so as to contain 554*6 cubic ft.? 



(51.) Extract the square root of 1874161; and to four places of 
decimals the cube root of *002. 

(52.) What must be the side of a cubical cistern which is to 
contain lOOO gallons of water if a gallon contain 277*164 
cubic inches? 

(sa.) Divide ^144, 10«. Od, among 3 persons in the proportion 

of -3, -33, and '3. 
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(54.) A merchant invests half of a sum of money in the 3 per 
cents at 92 and the other half in the 3^ per cents at 98. 
Which is the better investment? 

(55.) A man insures goods for £445, Ss. 8d,, rate of insurance 
being 4f °/o' Losing the goods by accident he finds 
that he recovers both their value and the premium 
paid. What was their actual value? 



(66.) Find the cost at 4 guineas per 100 sq. ft. of paving a yard 
21 ft. long by 18 ft. wide, allowing for 4 unpaved spaces 
each 3 ft. by 2 ft. 6 in. and for a shed 9 ft. square. 

(57.) A cistern can be filled by one tap in 3 hrs., by another in 
3 hrs. 40 min., and emptied by a third in 2 hrs. and 
20 min. If they are all opened together, in what time 
will the cistern be filled ? 

(58.) Eeduce to a decimal, true to 7 places, - — - + - — - — + 
1 1.31.3.5 

r:3:5r7+ **=• 

(59.) Add together 3*5 + 2*83 + '6 + 1*175 and simplify (giving 

in decimals) ('^oi^)J^4oi^, 
V3-16 •0005/ V 7 5-625/ 

(60.) Divide £6, IBs. 6d. by ( i^li _ f-^'^ and express result 

Vfofi fof^y 

as decimal of ,£6, 15«. Od, 



(61.) If 5 7o P^r annum be the current rate of simple interest, 
what will be the value of two bills of £246, ISs, 4d. and 
£267, 1 5s. Od. on 19th May, if they are due on March 7th 
and October 12th of the same year respectively? 

(62.) A courtyard 15 yds. by 12 yds. is to be paved with 
pebbles at 3s. per sq. yard, except 2 footpaths at right 
angles to the sides each 4 ft. broad which meet in the 
centre forming a cross. These are to be laid in paving- 
stone at 3^. Sd. per sq. yard. Find the cost of the 
whole. 

(63.) A man possessing money in the 3 per cent consols from 
which he derives an income of £864, sells out at 90 and 
invests in shares that pay 5 % interest. If his income 
be increased by £336, at what price does he buy in? 
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(64.) If the eightpenny loaf weigh 48 oz. when wlieat is at 54*. 
the quarter, what should be the price of wheat when 
the sixpenny loaf weighs 32f oz.? 

(65.) Six men are set to a piece of work which they could finish 
alone in 126 days working 6 days in the week. At the 
end of each week 6 more men are added. In what 
time will the work be done ? 



(66.) A fraudulent tradesman removed from a cask a certain 
quantity of whisky that contained 64 % of alcohol, 
replacing it by diluted spirit containing 8 °/o ^^^Y ^^ 
alcohol. The cask was then of 50 % strength. What 
portion of the whole quantity did he take out ? 

(W.) A railway company spends ;£l 616220 on working expenses 
during the year; half that sum in laying down new 
lines, and a third of it in buying rolling stock. The 
daily receipts are ^9238, and at the end of the year a 
dividend is paid of 6^^ on 109^. Find the capital of 
the company. 

Extract the square root of 30 to five figures, and also the 
cube root of '03. What is the side of a square field con- 
taining exactly an acre? 

What sum lent at compound interest for 3 years at 7^ 7© 
will amount to £4969, 3«. 9d.l 

(^0.) The product of two numbers is 7710543 and the square 
of one of them is 335241. Find the other number. 



(?i.) Find the value of 3*8142857 of ^ of 20 guineas. 

(^2.) If a man and 3 boys can do a piece of work in 12 days, 
and 5 men and 10 boys do the same in 3 days, in what 
time could a man alone do it? 

^i) Find by duodecimals the volume of air contained in a 
room 17 ft. 3 in. long, 14 ft. 7 in. wide, and 11 ft. 2 in. 
high. What will the answer become when expressed 
in cubic feet and cubic inches? 

Ol) Find the edge of a cubical block containing 4053 yds. 
12 ft. 1720 in. 

(i5.) A man leaves an estate of 104 ac. 5 ro. 11 po. to be 
divided between his 3 sons, each son's share to be pro- 
portional to his age. How much did each receive, their 
ages being 15, 13, and 11 respectively? 
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(76.) A man devised A of his estate to one of his sons, and i 
of the remainder to another, and the surplus to hi 
widow. The difference of his sons' legacies was £784 
What did the widow receive ? 

(77.) The Times issued on the morning of the 1st January 
1880 was numbered 29,766. Find the number of th« 
same journal that was published on second Saturday ii 
December, 1877. 

(78.) If I invest my money in shares paying £7 per share 
when the £100 share is at 122^, I find that I gel 
£35, lOs. a year more than if I invest it in 5 J bonds a1 
105. What is my capital? 

(79.) The cost of whitening the ceiling of a room at the rate 
of 7^d. per square yard is £l, 17«. 9|</. To paint the 
walls of the same room cost £29, 6s. 8d. at 3s. 4d. per 
square yard. Find the height of the room, its length 
being exactly twice its breadth. 

(80.) Find the value of -348 x -153846 of ^^^""^^ of £1, 9s. ^. 

2Aoff 

(81.) Find the L.C.M. and G.C.M. of 37800, 51480, and 
2425500. 

(82.) Reduce to decimal form true to 6 places 1 - + 

I ^ 2.6 2.5.8 

h &c. 

2.5.8.11^ 

(83.) Find the difference between interest and discount of £340 

due 6 mos. hence at 4 % P^^" annum. 
(84.) Multiply by duodecimals 11 ft. 4 in. 3 parts by 8 ft 9 in. 

7 parts, and the product by 10 ft. 11 in. What does the 

result become when expressed in cub. feet, cub. inches, 

and the fraction of a cub. inch ? 
(86.) A labourer after paying a quarter of his weekly wages 

for rent, three-fifths for food, and five-sixths oi we 

remainder for clothes, finds he has d^d. left What 

does he earn weekly ? 



<8«.) A hundred ammunition-wagons drawn by 4 horses eadi 
reach exactly a mile, and their rate of travelling is 2| 
miles per hour. How long will it be after the fin* 
leaves the Tower before the last arrives at Colchester, 
allowing 4 halts of 1^ hours each, and the distance 



covered being 50 miles i 
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My income from the 3 per cents, after deducting 5^?. in 
the pound income-tax, is £452, Is, 6d. I sell out at 78j 
and buy 4 per cents at 102J. Find to a penny the 
alteration in income. 

A cube of silver containing 2 cub. ft. 1457 in. is to be 
coated with gold a thousandth of an inch thick. Find 
(neglecting fractions of a penny) the value of gold re- 
quired to cover it, a cub. inch of gold weighing '697 lb. 
Troy, and gold being worth £3, lis, 6d, an ounce. 

A gas meter after being used for 96 days registers 11280 
cub. feet as the consumption. The meter is then tested 
and found to register 17*5 % i^ excess of the gas actually 
consumed. Find the amount that ought to be charged 
at 3«. 9d, per thousand cubic feet and the average cost 
per night. 

An alloy of silver is mixed with an alloy of gold in the 
proportion of 11*4 to 2*6. The percentage of dross in 
the silver alloy is 13"5 and that in the gold 17*35. 
Find the percentage of dross in the mixture. 



> Four candles of different diameters are fixed in sockets 
at different levels and are lighted together, but when 
one inch of the longest has burned away the flames are 
seen to be exactly on a level. One candle is 7 in. long 
above the socket and would be consumed in 3 houi-s ; 
the rest in succession are 6j, 6, and 5j inches long and 
would burn away respectively in 3^, 4, and 4^ hours. 
What are the differences of level between the sockets? 

) A road |)asses through 4 towns. A, B, C, and D. From A to 
B is 9 miles, the road rising uniformly the whole way ; 
from B to C there is a regular decline, the distance 
being 7 miles ; and from C to D there is another rise 
throughout the entire length of 10 miles. A man leaves 
A for D at 9 a.m. walking 3 miles an hour up hill and 

4 miles an hour down hill. Another man leaves D for 
A at 9*30 a.m. and walks 4 miles per hour up hill and 

5 miles an hour down hill. Find the time and place of 
their meeting. 

) Find the value of '416 of '^'^^^^''^ of -0285714 of ll*. Sd, 

•035 

I Find the value of (^ + ^) + (^ + ^f + (^ + ^f + &c. 
to six places of decimals. 
<283) '^ 
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(96.) The difference between the simple and compound interest 
on a cei'tain sum of money for 3 years at 5 °/o ^ 
£13, 68, lOJo?. What is that sum of money? 



(96.) Multiply by duodecimals 7 ft. 4 in. 3 parts by 9 ft. 5 in. 
7 parts, and the product by 12 ft. 11 inches. What 
does the result become when expressed in cubic feet, 
cubic inches, and the fraction of a cubic inch? 

(97.) After spending £30 more than J of my yearly income I 
have £70 more than f of it left. What is my income? 

(98.) A garrison of 3000 men is supplied with provisions for 
15 weeks at the rate of 13 oz. per man per day. How 
many men must leave so that the provisions may last 
those left for 26 weeks giving each man 10 oz. per day? 

(99.) Two rectangular rooms of the same height were papered; 
the first was 16 ft. long and 14 ft. wide, and the second 
14 ft. long and 12 ft. wide. The paper was 1 ft. 9 in. 
wide and cost 28. 9d. per piece of 12 yards, and the 
hanging cost 9d. per piece. The whole expense was 
four guineas. Find the height of the rooms. 

(100.) A garden contains 192 fruit trees. For every 3 apple- 
trees there were 2 pear-trees, for every 3 cherry-trees 
there were 2 walnut-trees, there were 2 plum-trees to 
every 11 apple-trees, and 7 cherry-trees to every 2 
plum-trees. Find the number of each sort. 



(101.) A nugget weighing 3 lbs. 14 oz. avoirdupois was pur- 
chased at £39, 48. per lb. avoirdupois. On sepai'ating 
the quartz from the gold it was found that the gold 
was to the quartz as 21 to 4. The gold was then sold 
at £3, 17«. 4d. per oz. Troy. Find the gain or loss. 

(102.) Find the square root of 107f.Jf and the cube root of 
347-428927. 

(103.) A wagon leaves London for Oxford at 5*30 a.m. at the 
rate of 6 miles per hour. A coach, whose rate is to 
that of the wagon as 5 to 3, leaves London some time 
after, also for Oxford, overtakes the wagon at 10*3 a.m. 
and proceeds to its destination, where, after remaining 
an hour, it commences its return journey and meets the 
wagon 3| miles from Oxford. Find the distance be- 
tween London and Oxford, and the time (1) when the 
coach leaves London, (2) when it arrivea in Oxford, 



; 



f 
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(3) when it meets the wagon, (4) when it arrives in 
London, and (5) when the wagon arrives in Oxford. 

) Keduce to its lowest terms , ^ ^ + 



102960 566280 463320 

) Divide 32547631 by successive division by the prime 
factors of 1155, and show how to obtain the complete 
remainder. 

) Find the square root of -0036372961 and 24508^>j^\. 

) Find by duodecimals the cubic contents of a room 19 ft. 
9 in. long, 14 ft. 8 in. wide, and 11 ft. 3 in. high; also 
the area of the four walls. 

) A, B, C, and D undertake to do a piece of work. A's rate 
of working is to B*s as 3 to 4, B's is to C's as 5 to 4, 
C's to jya as 5 to 6. A can do the work in 60 hours. 
Find (1) the time each of the others would take to do 
it separately, and (2) the time they could all do it 
working together. 

) A piece of metal 5*12 in. long, 3*43 in. wide, and 1*25 in. 
thick is melted and recast into a perfect cube. Find 
the length of one side of this cube and the difference 
made in the amount of surface. 

.) After paying income-tax of 6d. in the pound my income 
from the 3 per cents at 85 is .£780 ; how much did I 
invest? 

.) A train leaves London for Brighton at 8 a.m., and meets 
another which left Brighton for London 35 minutes 
later at 9*30 a.m. 30 miles from London. Compare 
the rates of the two trains. The distance from London 
to Brighton is 50 miles. 

I) The population of a country increases 3 "/© annually, but 
is decreased annually by emigration to the extent of 
i 7o ^^ *^® whole; what will be the increase per cent 
in 3 years? 

I.) A tradesman commences business with a certain capital. 
At the end of the first year he adds ^ to it; at the 
end of the second year he adds to it I of his new capi- 
tal; at the end of the third year J of the capital with 
which he began that year, and at the end of the fourth 
year ^ of his last new capital. He then finds that he 
has in the business £2737. What did he commence 
with? 
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(114.) I sell out £40,000 stock in the 3 per cents at 95, and 
invest the proceeds, half in 4 per cents at 104 and half 
in 4 per cents at 108 J. Find to a penny the difference 
in my income. 

(116.) A man leaves his estate to be divided among his 3 sons 
and 2 daughters in the following way: The eldest son 
is to have ^ of the property, the second son a sum 
equal to § of the eldest son's share, and the third a sura 
equal to i of the second. The elder daughter's share 
is to be eqiial to f of the second and third sons' toge- 
ther, and the second daughter is to have the remainder, 
-which is found to be £520. Find (1) the value of the 
estate, and (2) the various shares of the other children. 



(116.) A cistern 5 ft. long and 3 ft. 6 in. wide filled with water 
loses by evaporation '0005 of its depth, and it is found 
that this loss has amounted to 2 lbs. 5 oz. of water. 
Find depth of cistern if a c. ft. of water weighs 62i lbs. 

(iir.) Extract the square root of 237|5f and of 8281-65521296. 
(118.) Eeduce to a decimal the sum of the four following frac- 
tions: 5Vg— 7 + 6.7.8 + 7.8.tt + 8 • 9 . 10* 

(119.) Multiply by duodecimals 11 ft 3 in. 5 parts by 9 ft 6 in. 
7 parts, and the product by 10 ft. 3 in. What does 
the product become when expressed in cubic feet, cubic 
inches, and the fraction of a cubic inch 1 

(120.) A cubical block contains 43 c. yds. 24 c. ft, 703 c. in. 
Find the length of its edge and the area of its entire 
surface. 

(121.) Divide £2075 into 2 such sums so that if the first be put 
out at simple interest for 5 years at 3i 7o> *^^ ^® 
second for 4 years at 3 7o> ^^^ interest of the first shall 
be double that of the second. 

(122.) A man whose income is derived from 65 Spanish £100 
bonds paying 2^ %» and £5270, 163, Sd, 3 % stock, 
sells out of the former at 49 and the latter at 96, and 
invests the whole amount in 3 % consols at 97. Find 
how much stock in consols he will hold, and what will 
be the difference in his income. 

(i£3.) The weight of a shilling being 87 grains, find the weigbt 
of a sovereign, the diameter of a sovereign being to 
that of a shilling as 57 to 60, and the thickness as 21 



\ 
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to 22, and gold being heavier than silver in the pro- 
portion of 32 to 19. (The area of a circle varies as the 
square of its diameter.) 

Two boys, A anii B, start together from the same point 
and walk round and round a ring fence in opposite 
directions till they meet exactly at the starting-point; 
their last meeting-place before this was 990 yai'ds from 
it. A's rate is to B's as 5 to 3. Find the distance 
covered by each. 

A rectangular cistern 4 ft. 2 in. long, 2 ft. 8 in. wide, and 
2 ft. deep, is J full of water. Find the least number 
of heavy cubical blocks, each measuring 6 in. every 
way, that can be introduced into the cistern to make 
the water ^2^^ overflow. 



Three guns, A, B, and C, are fired simultaneously at the 
same target, from which they ai*e distant f, 1, and 2 

, miles respectively. The relative velocities of the shots 
are 6, 5, and 4, and the shot from A strikes the target 

3 seconds after firing. In what time after firing will 
it be struck by the shots from B and C ? 

A workman has to pave a conservatory 14 ft. 9J in. 
square with red and white tiles; the red tiles each 
measure 2^ in. by 4^^ in. and the white are each 2i in, 
square. The floor is to be divided into sixteen equal 
squares paved with white tiles, and separated by 6 
cross rows (2^ in. wide) of red tiles, with a white tile 
where 2 rows cross. How many tiles of each sort will 
he use ? 

Two similar logs of timber, each measuring 18 ft. in 
length and 8 J in. square sectional area, were sent to be 
sawu up, each into 11 boards of equal thickness, to 
floor a room. A saw, which destroys \ in. of thickness 
in making its cut, was used, and in consequence there 
was a deficiency of flooring material. Had similar 
boaixls been cut with a saw which destroys only i^f as 
much,- there would have been a surplus of 22^ sq. ft. 
What was the area of the room? 

Find the value of (Mz|j^ - ^ ) ^ ^ . 

Vjx3i + i* 2i/ 2i 

Find (by duodecimals) the cost of digging a cellar 18 ft. 

4 in. long, 12 ft. 9 in. broad, and 14 ft. 3 in. deep, at 
6d, per cubic yaid. 



i 



294 MISCELLANEOUS QUESTIONS 

(131.) A room is 14 ft. 9 in. long, 9 ft. 3 in. broad, and 10 ft. 
6 in. high. It contains 2 windows 5 ft. 6 in. by 4 ft., 
3 doors 6 ft. by 3 ft., and a fireplace 6^ ft. by 4 ft. 
How many postage-stamps will it take to cover the 
walls, a stamp being M in. by | in., it being supposed 
that the stamps may be cut if necessary. 

(132.) Find the simple interest on j£244, 6^. Sd, from June 15 

to Aug. 27, at 6i %• 
(133.) Extract the square root of 531922-2489, and find the 

side of a cube containing 1520 c. f t. 1512 c. in. 

(134.) I sell out of the 3| per cents at 92|, realizing £18,550, 
of which I reinvest f in the 4 per cents at 96, and the 
remainder in the 3 per cents at 90. What change 
does my income undergo? 

(136.) Show that the discount of any sum is the present worth 
of the interest on that sum for the same time and at 
the same rate per cent. What is the sum on which 
the discount for 3 years at 4 J 7o i'^ £521, 8*. 9d,1 



(136.) Two houses are built. Twice as many workmen are 
employed about the second as about the first. The 
first is 16 months in building and the second is twelve 
months. The wages of each of the first set of men are 
4^d. an hour, and they work 10^ hours a day; the 
wages of each man of the second set are 3|c?. an hour, 
and they work 12 hours a day. The cost of the second 
house is £630. What is the cost of the first? 

(137.) A rectangular cistern is 15 ft. 5 in. long, 13 ft. 5 in. 
broad, and 6 ft. 8 in. deep. Water flows in through a 
pipe whose aperture is 12 sq. in., with a velocity of 
2 ft. 4 in. per second, and flows out through a hole of 
7 sq. in. with a velocity of 2 ft. 1 in. per second. How 
long will it take to fill | of the cistern? 

(138.) Two men starting from the same point, and walking in 
opposite directions are 25 J miles apart in three hours; 
but if they had walked in the same direction they 
would have been 6 miles apart in 4 hours. Find their 
rates of walking. 

(139.) The present worth of a sum of money due 3 months 
hence is £850, but if payment were due 6 months 
hence the P.W. would only be £841, 13«. 4d. Find 
the rate 7o« 

(140.) Find the square root of 639|Jf and of 960*4 x 1-8 x -08. 
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(141.) Express as a vulgar fraction ( 1 + 4*69 + 5675 + 23*218673) 

^9-88. 

(142 ) Find in cubic yards, feet, and inches the volume of a 
rectangular solid of which the dimensions are 7 ft. 
6 in., 10 ft. 1 in. 6 parts, and 12 ft. 4 in. 6 parts. 

(143.) Find the length in feet and the decimal of a foot to 3 
places of the edge of a cube, the volume of which is 
equal to 4397 c. ft. 

(144.) A person who had invested a certain sum of money for 
3^ years at 4^ 7o ^nds that if he had invested it and 
^100 more for 3 years at 5 ^^ the interest would have 
been £11, 5«. more than it is. Find amount invested. 

(145.) Three men run a 3-mile race round a course of 528 yds., 
their rates being as 32, 30, 22. Find the positions of 
the other two when winner comes in. 



(146.) A tank, 56 ft. long and 16 ft. wide, has supports capable 
of bearing safely 77 tons of water. What is the great- 
est depth of water that can be safely allowed if a cubic 
foot of water weigh 1000 oz.? 

(147.) A trench 920 ft. long, 17 ft. wide, and 10 ft. deep, is dug 
by 7 men and 2 boys. It could have been dug in the 
same time by 6 men and 5 boys. What length of a 
trench 15 ft. wide and 12 ft. deep could be dug by 5 
men and 3 boys in half the time ? 

(148.) Three persons, A, B, C, jointly own an estate, their 
shares being as 4, 2.^, and 1|. A sells half his share to 
C, and C sells 100 acres to B, and their shares are then 
equal. Find the number of acres in their original 
shares. 

(149.) The diagonal of a cube is 21 \/3 feet; find the cost of 
painting its surface at 4d. a square yard. 

(150.) The first of 5 clerks can copy 3 lines as soon as the second 
can copy 4, the second can copy 5 as soon as the third 
can copy 3, the third can copy 7 as soon as the fourth 
can copy 8, and the fourth can copy 14 as soon as the 
fifth can copy 17. How many lines will the fifth copy 
while the first is copying 490 i 



(15L) If the specific gravity of gold be 19*3 and of copper 8*89, 
find the specific gravity of a metal containing 11 parts 
of gold and 1 copper. 
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(152.) A merchant sells to a retailer at 60 % profit, but the 
latter failing he only receives 28. 6d, in the pound. 
Find the merchant's gain or loss. 

(153.) If each soldier makes per second 2 paces of 28 in. each, 
how long will a regiment be walking 35 miles? 

(154.) Find the true discount on £1()0 due 1 year hence at 

5 7o- I^ £^^ be invested in the 3 per cents at 97f, 
discount J 7^, find the income arising therefrom. 

(155.) Find the cost of papering the walls of a room 13'16 ft. 

long, 7*(X)15 ft. broad, and 11 'ii ft. high, at 11*17«. per 
sq. yd. 

(156.) If 12 men in 7 days of 9 hrs. each build a wall 19 miles 
long, how many men could build a similar wall in 
28 days of the same length, if 3 of the latter can do as 
much in ^ hr. as 5 of the former in | hr. ? 

(157.) If 2 ac. 2 ro. 24 pis. be represented by 5*12, find the 
value of the unit of measurement in sq. yds. and the 
decimal of a sq. yd. 

(158.) If by selling an article at 5«. 6d. 1 gain § of my outlay, 
what would I have gained per cent if I sold it for 
6*. 6d. ] 

(159.) In a pack of cards 50 in number 1 is noted. The pack 
is divided into 5 equal heaps, and then combined so 
that the card noted is in the middle heap. If the 
cards are now dealt into 2 equal heaps, show that the 
noted card is thirteenth in the heap containing it. 

(160.) Silver weighing 3 lbs. 4 dwts. is combined with 10 oz. 

6 dwts. of alloy, and in the combination and manufac- 
ture ^ of the whole weight is lost. What is the 
weight of the manufactured plate? 



(161.) Express the following product as a recurring decimal: 

(2 + i + i + ^ + x4u)(i-i + u^-Tk)- 

(162.) A candidate in an examination, wherein he has to gain 
half marks at least to pass, has 2 papers of questions 
placed before him, of which the first carries half as 
many marks again as the second. On the first paper 
he gains '58 of the maximum marks and on the second 
*43 of its maximum : does he pass or fail? 

(168.) An article of commerce passes successively through the 
Jiands of three dealers, each of whom in selling adds aft 



i 
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his profit 10 7o of the price at which he bought. If the 
third dealer sells the article at ^33, 6s. 6d., what did 
the first dealer pay for it? 

(164.) In a 4-sided figure where 2 sides are parallel to one 
another, the lengths of these sides are 82 ch. 4 links, 
and 56 ch. 6 links, and the perpendicular distance 
between them is 12 ch. 10 links. What is the area of 
the figure in acres and decimal parts of an acre? 

(165.) A circular plate of lead 2 inches in thickness and 8 inches 
in diameter is converted without loss of weight into 
spherical shot each of '05 inch radius. How many shot 
does it make? 

(166.) If the price in shillings of a cwt. of goods be multiplied 
by 3 and divided by 7, show that the result is the value 
in farthings of 1 lb. weight. 

(167.) Multiply 4327 by 814, also 32856 by 121711 in three 
lines of multiplication. 

(168.) Find the value of U of i +-^-±1 x (|f + ^^-f- 

(169.) A person shooting at a target hears the bullet strike the 
target 4 sees, after he fires. A spectator equally dis- 
tant from the target and the shooter hears the shot 
strike the target 2^ sees, after he heard the report.. 
Find the velocity of sound, the target being 550 yds., 
from the marksman. 

(I7a) I buy 5 shares in a concern at 40; next year the price 
is 45, and every year after there is a fall of 4. Each 
year I sell out one share, and find at the end I have 
neither gained nor lost. What interest did the con- 
cern pay? 

(171.) A person sells an article at 5 °/o profit. If he had bought 

it at 5 °/o less and sold it for 1*. less he would have 

gained 10 °/o' Find the cost price. 
(172.) I have £5000 stock in the 3 per cents which I invest in 

the 3i per cents at 87i, thus increasing my income by 

£5, Find the price of the 3 per cents. 

(178.) Two men and 5 boys are employed on a piece of work 
and they do i of it in 6 days. After this 1 man and 
1 boy extra are put on and J more is done in 3 days. 
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How many more men must be put on that the work 
may be finished in one day more? 

(174.) In a mile race A starts at 270 paces of 48 inches per 
minute, B at 300 paces of 44 inches per minute. After 
4 minutes B quickens his pace to 320. Which wins, 
and by how much, and in what time? 

(175.) If the weight of 1 cubic foot of water is 62*35 lbs. avoir- 
dupois, tind the error in calculating the weight of 
10(X) cub. feet on the approximate assumption that 
1 cub. foot weighs 1(X)0 oz. 



(176.) A legacy remains unclaimed for 4 yrs. At the end of 
that time it amounts to £14586, Is. 6d, at 5 7© com- 
pound interest. Find the original bequest. 

(177.) What would £1 be worth at Paiis if a bill at Amster- 
dam of 12 florins 15 cents sells for £1, and 9 florins 
50 cents are worth 20 francs at Paris? 

(178.) By selling tea at 2«. 8d. per lb. a merchant gains J of his 
outlay. He then raises the price to 3«. Id. per lb. 
What does he clear °/o ^^ prime cost? 

(179.) The population of a town at the census of 1871 was 
55,665. At the census of 1881 it was found to be 
63,422. The number of deaths during the 10 years 
was 17*7 7o o^ ^^® population at first census. What 
must have been the number of births during the ten 
years? 

(180.) Mercury expands under heat at the rate of ^q^^^q of its 
volume for every degree (Fahrenheit) of temperature. 
Find the weight of a column of mercury 6 inches in 
height, and f of a square inch in section at a tempera- 
ture of 70°; assuming the weight of a cubic foot of 
water at 60° to be 1000 oz. avoirdupois, and the weight 
of mercury at the same temperature to be 13*6 that of 
water. 

(181.) At what rate 7© simple interest will .£900 amount to 
XI 120, 10*. in 7 years? 

(182.) In a factory a certain number of workers receive 50s. 
per week, twice as many who receive 31«. 6d, a week, 
and eleven times as many who receive 14s, a week. 
The total amount of a week's wages is £93, 9*.; finti 
the number of workmen. 
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(183.) If 200 men make au embankment 5 miles long in 25 days, 
how much overtime must 60 men work in order to 
raise au embankment 2 miles long in 32 days, 12 hours 
being taken as a day's work ? 

(184.) Divide £857, 5«. 8^d. among 4 persons, A, B, C, and D, 
so that A may have twice as much as B, B three times 
as much as C, and C four times as much as D. 

(186.) Find the present worth of £2674, 6«. due 3 years hence 

at 4f °lo- 

(186.) The sides of a quadrilateral field A BCD are as follow: 
AB 200 links, BC 650 links, CD 905 links, and AD 
570 links; the diagonal AC is 800 links. Find the 
area of the field. 

(187.) A man engaged to build a house in 12 wks., and agreed 
to pay £b for each day or part of a day that the work 
remained incomplete after that period. To fulfil his 
contract he engaged 15 men to work 10 hrs. daily; at 
the end of 3 wks. 10 of the men struck and remained 
away from their work for a fortnight. After their 
return the number of working hours was reduced to 9. 
What was due from the contractor? 

(188.) In what time will £2151, 6s, Sd, amount to £2366, 9«. 4d. 

at 2i 7o simple interest? 
(189.) Find the compound interest on £2080 for 3 yrs. at 4 7o 

neglecting fractions of a penny. 

(190.) A train starts with its full complement of passengers. 
At the first station it drops ^ of these and takes in 96 
more. At the next station it drops i of the new total 
and takes in 12 more. On reaching the third station 
there are found to be 248 left. What number started? 



(191.) If a man, his wife, and child consume 36 lbs. bread in 
9 days when bread is at 5d, the 4-lb. loaf, how much 
bread a day would a family consisting of a man, wife, 
and 3 children have to restrict each member to so as 
not to exceed the same rate of expenditure when the 
4-lb. loaf cost 6d.l In each case assume the rate of 
consumption of man, woman, and child to be 4, 3, and 2. 

(192.) It appeared from a daily paper that the annual ex- 
penses of the Suez Canal might be calculated at about 
17,800,000 francs, exclusive of 10,000,000 francs needed 
for the payment of the interest on the shai^es. Assum- 
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ing that all the receipts over and above the sunji of 
these amounts are to be divided as prodts among the 
shareholders, the founders, and the E^mtian govern- 
ment, the holder of shares to take 70 j^ and each of 
the latter parties 15 7o) 'virhat must the yearly i^ceipts 
be in order that an English holder of 20 shares, out 
of the 4X>0,0()0 representing the whole stock, may re- 
ceive ^73, \(^s. as his proportion of the profits {£1 = 
25 francs) ? 

(193.) The specific gravities or relative weight of proof spirit and 
water may be taken as 923 and 1000, disregarding 
temperature. From a gallon jar filled with proof 
spirit a certain quantity is drawn off and water added 
until the vessel is again full. The mixture is then 
found to have a specific giavity of 992. How much 
spirit has been abstracted? 

(194.) In what proportion must wines at 15«., 20«., 26s., and 
30«. a gallon be mixed so as to give a profit of 14« 7o 
on the cost if sold at 2As, a gallon ? 

(195.) The sides of a triangular field are 58, 50, and 40 chains. 
Find its area. 



(196.) Find the area of the largest circular plate that can be 
cut out of a square sheet of iron containing 25,281 
inches. 

(197.) The base of a rectangular prism is an equilateral triangle 
with a side of 7 inches, and its height is 24 inches. 

Find its cubic contents. \/3= 1*732. 

(198.) What ready money will discharge a debt of ^113, 16*. 
due 4 months hence at 4| % P®*" a^uum simple in- 
terest? 

(199.) The annual consumption of brandy in a certain country 
is 4,500,000 gallons, and the duty is 9«. 2d, per gallou. 
The duty is reduced 6 7© ^°^ ^^® consumption then 
rises 8 7o- How is the revenue affected ? 

(200.) A schoolmaster having 30 boarders finds that an addi- 
tion of 5 increases his gross yearly expenditure by 
£300, but diminishes the average cost per head by il. 
What were his original annual expenses ? 



(201.) Find what weight of water would fall (1) on. an acre, 
(2) on a square mile, in a country where the rainfall 
13 i inch. 
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(202.) A can do a work ia 6 days, B in 8 days, and C in 9 days. 
In what time could they perform the task working 
all together? 

(203.) A man travels 60 miles in 3 hours, partly by rail and 
partly by coach ; if he had gone all the way by rail 
he would have ended his journey an hour sooner and 
saved f of the time he was on the coach. How far 
did he go by coach? 

(204.) By selling a horse for £42, 10*., 7^ 7© ^ ^^^- ^^^^ the 
gain or loss 7© ^ selUng it for i*48, 5*. 

<205.) Find, true to an inch, the diagonal of a square field con- 
taining 4 acres. 



(206.) Add } of I of £25, » of 5 guineas, 4*36 of £l, 18«. 6fl?., 

and 4'3()9 of £2, 15*., and reduce the I'esult to the 
decimal of 30 guineas. 

(20T.) The cost price of a book is 11*. 3d. If the expense of 
sale be 8 7o upon this, and the profit 22 7oj what would 
be the retail price ? 

(208.) If the three per cents are at 95, and government offers 
to receive a loan of £5,000,000, the lender to receive 
five millions in the 3 per cents together with a certain 
sum in the 3J per cent stocks. What sum in the 3^^ 
per cents ought the lender to accept ? 

(2W.) Twelve men in 3 groups of 4 each do a. work in 12 days. 
The work done by the several groujjs in the same time 
is as 6 to 7 to 8. When half the work is finished, one 
man of the first group, 2 of the second, and 3 of the 
third fall out, leaving the work to be completed by the 
remainder. What extra time will be required ? 

(210.) Find the value of 4 + (-U|) /^ of ^'^-745 ^ . 

•2-2(-:i) V 2-.^ ; 

(211.) Two merchants enter into partnership. A brings £1500 
more than B, who as acting partner is to have £150 a 
year for the management. At the end of 3 years the 
gross profits, computed at 15 7o P^^ annum, are found 
to be £2925, from which B*s salary is to be deducted. 
It is required to find the stock of each partner and his 
share of the net profit. 

(212.) The sum of two numbers is 342, and one is to the other 
as 2* is to 52. Find the numbers. 



302 MISCELLANEOUS QUESTIONS 

(213.) What sum invested at 4 7© P®r annum compound in- 
terest would be equal in 15 years to an annuity of 
£89, ISs, 9^d., forborne for the same time at the same 
rate? 

(214.) A's stock is twice that of B, and is kept in trade for f of 
the time that the partnership lasts. B remains in the 
firm ^ of the time. C, who continues the whole time, 
contributes half as much as A and B together. How 
is a profit of £545 to be divided amongst them? 

(215.) The successful candidate at an election polled -J of the 
voters, and had a majority of 756 over his rival; ^ of 
the constituency remained unpolled. Required the 
number that voted for each candidate and the gross 
number of electors. 



(216.) Bought a quantity of wheat for which I gave a bill of 
£506, I3s. 4d. payable in 4 months, and immediately 
after sold one- half for a bill of £262, 128. payable in 
3 months, and the other half for a bill of £275, Ss, 
payable in 6 months. Kequired the gain on each half 
and the gain 7o on the whole, discount being allowed 
at the rate of 4 7o P©'" annum. 

(217.) A rectangular cistern 9 ft. long, 5 ft. 4 in. wide, and 2 ft. 
3 in. deep is filled with liquid which weighs 2520 lbs. 
How deep must a rectangular cistern be which will 
hold 3850 lbs. of the same liquid, its length being 8 ft. 
and its width 5 ft. 6 inches ? 

(218.) What is the principal sum to be placed at simple interest 
at the rate of 4^ 7o P®^ annum, that in 16 months it 
may amount to £39, 12«. 6d.'i 

(219.) If 20 English navvies, each earning 3«. 6c?. a day, can do 
the same work in 15 days that it takes 28 foreign work- 
men, each earning 3 francs a day, to complete in 20 dajrs, 
taking the value of the franc at lOd., determine which 
class of workmen it is niost profitable to employ. If a 
piece of work done by navvies cost £3000, what would 
be the cost of the same work done by foreign workmen? 

(220.) Reduce ( -?I ., 29 M ^ ( 48_5 __ 291 \ j^.^.^^ ^^.^ ^ 
V 194 388 / V 582 388 / "^ 

•00625, and, without using the common rule for the 

extraction of the square root, prove that 1*83 is the 

square root of 3*361. 
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(221.) What is meant br the " course of exchange ?" A mer- 
chant in New Tork wishes to remit to IxMidon 5110 
dollars, a dollar being eqoal to 4s. 6d. English, for 
what sum in English monev must he draw his bill 
when bills on Loudon are at a premium of 9^'/o^ 

(222.) A man purchases ^^700 stock in the 3 7o consols at 94J, 
and also invests £5S5 in the purchase of Russian 5 ^^ 
stock at 971. How much stock has he standing in his 
name ? If ne sells out of the 3 per cents at 95 and out 
of the 5 per cents at 96|, does he gain or lose by the 
transaction, and bow much ? 



(223.) Simplify ( 




(224.) A cistern can be 611ed by one tap in 40 minutes, by a 
second in 30 minutes, by a third in 35 minutes, and 
can be emptied by a fourth in 20 minutes; in what 
time would the cistern be filled if all 4 were opened 
together ? 

(226.) Extract the cube root of 333894Jf |. 



(226.) A house is to be built in 30 days : 36 men finish ^ of it 
in 18 days of 8 hours each. How many additional 
men must be put to work for 10 hours a day to finish 
the house in time? 

(227.) To find the interest on any sum at 3 % ^^® ^^^^ ^'^ 
"Multiply the pounds by twice the number of days, 
from the product take ^ of itself, cut off 2 figures; 
the result gives the answer in pence." Prove this. 

— 1 *7 /1 1 

(228.) Show that V2 lies between — and - . 

12 29 

(229.) What time after one o'clock do the hands make an angle 
of 70°? 

(230.) What angle do the hands of a watch make at 27 minutes 
past 2 o'clock? 



(231.) Suppose a halfpenny stamp is J in. long and f broad, 
how many would paper a room 20 ft. 4 in. long, 13 ft. 
8 in. high, and 12 ft. 6 in. wide? 

(232.) Find the price of 87 French ells 5 qrs. 3 nla. of cloth at 
13*. 8d, per yard. 
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(233.) At what time between 10 and 11 will the hands of a 
clock be (1) at right angles, (2) in the satne straight 
line, (3) together? 

(284.) A wine merchant buys gin at 17*. per gallon, and an 
inferior sort at 15^. per gallon. He mixes them in the 
proportion of 5 of the latter to 7 of the former. At 
what rate must he sell the mixture to gain 16f 7o^ 

(236.) What is the difference between the common and true 
present worth of a bill for £1824, I5s. due a quarter 
of a year hence at 5 7©^ 



<236.) A merchant purchases £1400 of stock in the 3 % consols 
at 94^, and invests £2242, 10*. in the purchase of 5 7o 
stock at 97^. How much stock has he standing in his 
name if he sells out of each as much as refunds half its 
own purchase money, the consols selling at 96 and the 
5 per cents at 102j I 

(237.) Convert 4321 from a scale whose radix is 6 to one whose 
local value is 5. 

(238.) At what rate 7o P^r annum simple interest will 4^0?. gain 

4s. 6d. in 28 i years ? 

(239.) A man buys 20 tons of hay, and by selling it at Is. lO^cL 
per bundle gains £3. Had he sold them at Is. 9d. the 
bundle he would have lost £2. Find the weight of a 
bundle in stones, and the cost price per ton. 

(240.) In what year recording an exact number of centuries 
will the last day next fall on Thursday? 



(241.) A retailer buys gin at 3«. 9d. per gallon, and mixes it 
with water, allowing 17 parts of gin to 4 parts of water. 
At what price must he sell the compound to gain 1^. 6i. 
per gallon ? 

(242.) A and B start at the same time from two points 27 miles 
apart, A going at the rate of 3 miles in 55 minutes aiul 
B 2.J miles in 38 minutes. When and where will they 
meet? 

(243.) Assuming that 5 lbs. coffee are worth 7 lbs. chocolate, 
10 lbs. chocolate worth 3 lbs. tea, 5 lbs. of tea worth 
35 lbs. sugar, 7 lbs. of sugar worth 2 lbs. cocoa, and 
1 cwt. cocoa costs £8, 6s. 8d., find the price of 1 lb. of 
coffee. Work by the shortest method you can. 
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A cubic foot of water weighs 1000 ozs.: find the len^h 
of the inner edge of a cubical veeael which holds 
1898665/1^ ozs. of water. 

The cash price of goods differs from the credit price, 
which is 8 % niore than the former. Find the cash 
price of an article the credit price of which is £l, 7s, 

Two watches point to 2 o'clock on the afternoon of the 
1st March: one loses 8 seconds and the other gains 
9 seconds in 24 hours; when will one be half an hour 
before the other, and what time will each watch then 
show? 

Three sacks contain respectively wheat, barley, and oats, 
in quantities which are to one another as 3 to 4 to 6, 
and a mixture is taken made up of 60 % ^^ra the 
first sack, 40 7o from the second, and 70 °/o ^ro™ the 
third. Find what percentage of the whole quantity of 
corn is taken away. 

By selling needles at 4hd. a hundred ^ of the selling price 
is gained. Find the selling price per 1000 so as to 
gain 60 % o^^ ^^® prime cost. 

If a person invests £8047^ in the 3 per cents at 89, 
what income will he have I Brokerage J and other 
expenses ^ 7o- 

A person can row 8 miles an hour on still water, and he 
£nds it just takes him twice as long to row up as to 
row down the river. Find the rate of the stream. 



A and B can do a piece of work in 10 days, A and C in 

12 days, and B and C in 20 days. How long would 

each take to do it? 
How many bricks, each 9 in. long, 4 J in. broad, and 2 J in. 

thick, will be required to buUd a wall Ij miles long, 

8 ft higli, and 2| ft thick? 

A purse contains £42, 8s., made up of pence, shillings, 
half-crowns, and sovereigns. The number of half- 
crowns, pence, sovereigns, and shillings are as the 
numbers 1, 2, 3, 8. Find how many of each coin are 
in the purse. 

A and B enter into partnership, A contnbuting £800 
and B XlOOO. At the end of 6 months they admit C, 
who contributes X600. After the lapse of 3 yeai-s they 
balance the books, discovering a profit of £966. Find 
the share of each. 
(»8) \i 
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(256.) Supposing a man to have received ^144 in a year, and 
that the sum received each month is greater than the 
receipts of the preceding month by jt'2. How much 
must he have received (1) in January, (2) in December? 

(256.) Beduce 13027 in the decimal scale to the ternary scale. 

(257.) Extract the cube root of 27557*290865125. 

(268.) In Fahrenheit's thermometer the freezing and boiling 
points are marked respectively .32° and 212°, whereas 
the corresponding points in the Centigrade thermo- 
meter are marked 0° and 100°. What degree Centi- 
grade corresponds to 50° Fahr.? 

(269.) A single grain of gold can be made to cover 56 square 
inches. What is the thickness of the layer, a cubic 
foot of gold weighing 1215 lbs. avoirdupois] Express 
the answer in inches true to eleven decimal places. 

(260.) A lb. of chocolate and a lb. of tea cost 5«. 4d,; but if 
chocolate were to rise 50 °/o and tea 5 °L they would 
cost 6*. 1^0?. Required the prices of chocolate and 
tea. 

(261.) Simplify ] 3^ ^ -"SQ^M^ . 

(262.) If a boy receive a penny on Saturday the 1st of January, 
2d, on the following Saturday, 3d, the third Satur- 
day, and so on to the last Saturday in the following 
December. How much will he have received within 
the time? 

(263.) Convert 19 lbs. 2 oz. 13 drs. avoirdupois into troy weight 
Express the answer in lbs. ozs., &c 

(264.) If 12 masons, working 8 hours a day for 14 days, build a 
wall 126 ft. long, 8 J ft. high, and 15 ins. broad, what 
length of wall 4 ft. 6 in. high and 1 ft. broad would 
16 masons build in 12 days of 6 hours each, the latter 
batch working half again as quick as the former? 

(266.) In what time would £325, 10*. amount to £368, 15*. 
^^j^i^^d, compound interest at 4 J %? 



(266.) If a man owe a certain amount payable in 2 J years 
hence, in what time ought he to pay § of the debt 80 
that he may retain the remainder for 3^ years? 
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.) Find the present value of a perpetuity of £30 per annum 
wl^en money is worth 4^ j^. 

.) Thirty-five lbs. of tea are mixed with 25 lbs. of a superior 
quality, which is worth 1«. a lb. more. The mixture 
is worth 3«. bd. per lb. Find the value (A each kind. 

.) Find the sum of a descending series of an infinite num- 
ber of terms, the first term being 10 and the common 
ratio ^. 

.) If 20 apples are worth 12 pears, 9 pears worth 4 oranges, 
12 oranges worth 240 nuts, find the cost of 25 apples, 
5 pears, and 10 oranges, nuts being sold at A\d. per 100. 



.) Given the log. of 2 = -30103 and the log. of 3 = '4771213, 

find logs, of J, J, -002, 216, I'OS, '2. 
.) Simplify — 

(583^ of -078125)* --3o( -0483 ^^) x (3J + 4 x §i). 

.) If a man rows 16 miles in 6 hours against a stream, the 
rate of which is 3^ miles per hour, in what time would 
he perform the return journey? 

.) A vessel has two apertures A and B by which it can be 
filled in 10 and 12 minutes respectively ; it has also 
two apertures C and D by which it can be emptied in 
6 and 8 minutes respectively. Supposing the vessel to 
be full, in what time wiJl it be emptied (a) by opening 
A and C, (6) by opening all four? 

.) Three men own all together 21950 sheep: | of the number 
owned by the first, f of that owned oy the second, and 
f of that owned by the third are all equal. How 
many sheep had each ? 



-294 
i.) Express — rr of a lb. avoir, in troy oz. dwts. and grs. 

^ -803 ^ ^ 

.) A gentleman invested the same sum in two different 
stocks, and his income from one is .£212 more than 
from the other. The stocks being the 3 per cents at 
87^ and the 3J per cents at 93^, which is the better 
investment, and what sum has been invested in each ? 

.) A and B together do a piece of work in 63% days, B and 
C together in 6f days, and A and together in 
7^ days. What time will each do it in? 



.d 
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(279.) If A sells goods to B at 6 % profit, B sells to C at 20 % 
profit, and C sells to D at Sid 7o profit, what would be 
A's profit per cent supposing he sold the goods for the 
price D paid for themf 

(280.) At what rate are teas at 2«. 8cf., 3«., and 3tf. 9d, per lb. 
to be mixed so as to make the mixture worth 2s, 6cL 
per lb. ? How many lbs. of the 3s, 9d. tea would be 
in a mixture containing 3 qrs. 18 lbs. of the 2s. 8d, tea} 
Find also how much of each would make 2 cwts. 18 lbs. 
of the mixture. 



(281.) A tradesman hires a man for 48 days on condition that 
for every day he works he will receive 2s. Zd.y but for 
every day he idles he must pay \s. 2d. for board. How 
many days has he idled supposing he receives £3, Vls.Zd. 
at the end of the time] 

(282.) A gentleman promising his son £300 a year lets him 
have tbe yearly dividend arising from the investment 
of ^1803, lbs. in a stock bearing 8 7^ at 188. How 
much will it be necessary to invest in funds paying 
5 7o at 117.V to complete the allowance 1 

(283.) A, B, and C do a work in 15, 16, and 18 days ^e8pe^ 
tively. After working together for li days C with- 
draws, and in 3 days more undertakes by increasing 
his rate of working to finish the work in 3JJ days. 
Find the relation which C^ second rate of working 
bears to his first. 

(284.) A corporation votes a certain sum for town improve- 
ments; J of the sum + £100 for sewering, ^ lessiSOO 
for flagging, f for lighting, and ^ + £^0 for water- 
works. There then remains J of tne grant for miscel- 
laneous expenses. Find the amount of the vote. 

(285.) After taking 50 galls, of liquor out of a cask A of the 
remainder is found to be 7 galls. Bequired the cost of 
the liquor, supposing the price per gallon in shillings 
to be equal to the square root of the whole number of 
gallons in the cask? 

(288.) The digging of a square fish-pond costs £2400, *Jt. 6(/., 
and it is found that the cost in pounds per square perch 
is equal to the number of perches in the side of tbe 
square. Find the area of the pond. 
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What sum must I have invested in the 3i per cents at 
91 if, after investing £4000 in the 3 per cents at 75, 
and paying an income-tax of Id, in the £ on my total 
gross receipts, I find my net income to be £524, 5«. OdA 

In a pigeon match A fires 5 times to B's 4. A kills 
3 birds to every 4 shots fired, and B kills 7 birds to 
every 8 shots. How many birds will A have killed 
by the time B has missed 10 shots? 

A person sells 2 hhds. of gin, one altogether making 10 7oJ 
of the other if is sold at a profit of 4 % ^^^ *^i® ^^' 
mainder at a profit of 14 7o' Find the prime cost per 
gallon of the gin, supposing the sale of the second vessel 
to produce £2, Os. 6ci?. more than the first. 

Two men rent a field for £40. The first, who pays £15, 
puts on 2 cows to 5 of the other. How long ought the 
latter to allow his cattle to graze supposing the time of 
the former to be 4 mos. ? 



A man buys a number of sheep for £9259, 13«. Og?.; the 
price in shillings of each sheep is equal to the square 
root of the number purchased. Find the number pur- 
chased and the price of each. 

A, B, and C can do a piece of work in 5 days. A can 

do it in 12 days, B in 17 days; how long would it take 

C to do it? 
The cost of 3 turkeys and 5 geese is £1, \b8. Og?., and of 

19 turkeys and 3 geese is £5, 7*. Od. Find the price 

of a turkey and of a goose. 

In a trotting match 1 horse is able to trot 8 miles an 
hour, and gets a start of 6 miles in a distance of 
30 miles. At what rate per hour must a second horse 
travel so as to arrive at the winning station 5 minutes 
before the other? 

Three merchants entered into partnership on the 1st 
January, 1860, and agreed to allow their profits to 
accumulate for 10 years. A subscribed \ of the capital 
and £1000 besides, B put in J and C ^ of the capital. 
A withdrew his capital on the 31st December, 1866, 
B withdrew his on the 30th June, 1868: How is a 
profit of £35,500 to be divided between them at the 
end of 10 years? Also find the capital. 

At what rate % P®^ annum will the true discount of 
£1305 amount to £180 in 3^ years? 



( 
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, .X a- rr *u • 14-732 x 2*96 
(297.) Simplify the expression —. .-. 

30-90- 1-4 
(298.) The dimensions of a cistern are 12, 9, and 6 feet. What 
must be the height of a second cistern equal in content 
to the first, supposing the bottom of the second to be a 
square having its side 9 feet? 

(299.) In a factory there are 1300 workmen placed under 
4 superintendents A, B, C, D. For every 4 men under 
A there are 5 under C, and for every 9 under B there 
are 10 under D, and for every 2 under A there ait; 
3 under B. How many are under each? 

(800.) Two men travel over the same journey, one travelling 
progressively, the other uniformly. The former goes a 
mile on the first day, and travels each day 2 miles 
farther than on the preceding day. How many miles 
a day must the second man travel so that each may 
finish the journey in 21 days? 



IV. MATRICULATION EXAMINATION PAPERS, 

QUEEN'S COLLEGE, BELFAST. 

October, 1877, 

<i.) A person derives an income of <£100 a year from 3 per cent 
consols. He sells them and invests in a railway paying 
dividends on their stock at the rate of 4^ /q. The 
consols stand at 93^ and the railway stock at £lit 
Find how much he improves his income. 

(2.) Find the value of 7 sq. yds. 2 sq. ft. at 16s, l\d. per sq. yd.; 

and of 3 drs. 2 scr. 15 grs. at £5, 17«. 6c?. per oz. 
(3.) A man walks 11 miles in 3 hours; how long at the same 

rate will he take to walk 17 miles? 

(4.) Add together ^ ton, 1^ qrs. and 52j lbs., expressing the 
result as the fraction of a cwt. 

<5.) If f of a mile cost ^ of a pound sterling, what fraction of 
a shilling does ^ of a yard cost? 

<6.) Calculate the following, each to two decimal places: 

tzi J03^ V5-V 3 

i-f -00057' V5+ V3* 
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October, 1878, 

(1.) A man can mow a field in 5 hours. His son can mow it 
in 7 hours. How long would they take if they worked 
together? 

(2.) Find the price of 271 cwts. 3 qi-s. 11 lbs. at £3, 14«. 8c?. a 
cwt.; and of 2 oz. 5 drs. 1 scr. 10 grs. at £% 10«. an oz. 

(8.) Find the interest on £1370 for 117 days at 4^ % per 
annum. 

(4.) What fraction of a yard is f of f of a foot? 

(5.) Express as single fractions ^ + A + J — J and (| — J)-?- 

(6.) Divide the product of 3*27 and '054 by their sum, giving 
the result to two decimal places. 

October, 1879, 

(1.) If 27 men can reap a field in 8 hours, how long will 36 
men take ? 

(2.) Find the value of 7 ac. 3 ro. 17 po. at £57, bs, an acre; 
and of 9 cwts. 3 qrs. 12 lbs. at £5, 2«. Sd, per cwt. 

(3.) Express §, ^, \\, ^g as fractions having the same denomi- 
nator, and such denominator as low as possible. Find 
^ and -fjj each to the third place of decimals. 

(4.) If f of an estate is worth £5703, 3*. 9c?. how much is J 
of it worth ? 

(5.) Find the discount on a bill for £1507, 10*. due in 57 days 
at 3 °/o P^r annum. 

(6.) The side of an equilateral A is 1 foot long. Calculate to 
three decimal places of a foot the length of the perpen- 
dicular let fall from the vertex on the base. 

October, 1880. 

(1.) Three partners buy a ship. The first contributes £13,500, 
the second £11,000, the third £8500. She earns £7986 
on her first voyage. How do they divide it? 

(2.) Find the price of 7 yds. 2 ft. 7 in. tit 7«. 9c?. a yard. 
(3.) Calculate the discount on £3286 due in 51 days at 3J 7o' 
(4.) A can mow a certain field in 10 hours; B can mow it in 
12 hours. How long will they take if they work to- 
gether? 
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(5.) What fraction of f is f ] How much greater is J + ^ than 

(6.) Multiply 57-287 bj 46*489 and ST^ by "Ol. 
(7.) Calculate to three decimal places /- — t= • 

Odoher, 1881, 

(1.) A can walk 4 miles while B walks 5, and B can walk 6 
miles while C walks 5. Compare A's rate of walking 
with Cs. 

(2.) Find the value of 31 tons, 17 cwts. 3 qi-s. at £1, 2«. 6o?. per 
ton, and of 3 ac. 1 ro. 17 po. at ^47 per acre. 

(3.) Calculate the interest on ;£1572, 17«. 6fli. for 100 days at 
5^ 7o P^'^ annum. 

(4.) Express ^^, A, :^ as fractions haviug the same denomi- 
nator. What fraction of f of a £ is f of a shilling? 

(5.) A man after spending half his income, and giving away 
\ of the remainder, has £60 left; what is his income? 

(6.) The length of a rectangular room is 23*7 ft, its breadth is 
18*4 ft. It contains 5000 cubic feet. Calculate its 
height in feet to one place of decimals. 

(7.) Calculate Vl3 to 3 decimal places. 



V. INTERMEDIATE EDUCATION (IRELAND) 
EXAMINATION PAPERS. 

{No credit mil he awarded for an ansveer unless the work is given in full.) 

Junior Gnade, 1879. 

(1.) Express in words the product of 54239 by 72. 
(2.) Divide two hundred and eighty thousand five hundred 
and one by three hundred and forty-five. 

(3.) Find the number of fourpences in ^^63. 

(4.) Add the following: £4647, 17«. 9|<f.; £5859, 13*. 6}rf.; 
£7172, 18*. 7Jo?.; £9394, 16*. lOJc?.; £8788, 14«. 0|(i.; 
£567, ll*.3iG?.; £2486, 0*. lid; £375, 19*. 8|rf.; £6683, 
14*. I0\d,) £3456, 12*. Q^d. 
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(5.) Subtract £28, Ot. 10|<£. from jf671, Ot. bi<L 

(6.) Multiply £56, lOf. U^. by 46. 

Cr.) Divide £282, 14j. 5}<f. bj 73. 

(8.) How would Tou prove an exercise in moltiplication bj 
means of division ? 

(9.) Find the difference between '56 and '379. 

(10.) Compute by Practice the price of 3457 articles at £2y I6s. Sd. 
each. 

(11.) Find the sum of |, |. f , and }. 

(12.) If I lend a person £100 for 12 weeks, how long ought he 
in return to let me have a loan of £175? 

(13.) Disregarding smaller sums than 1^., find the simple in- 
terest of £251, 15#. Ud. for 2 years at 3^ *" ,,. 

(14.) What chauge in value does a fraction undergo when the 
denominator is doubled, the numerator remaining on- 
altered? 

(15.) If 9 men can reap 8 acres of com in 12 hours, how many 
meu could reap 28 acres in 18 hours? 

(16.) Find the difference between the sum and product of |, 
^^, and i^. 

(17.) How do you find the first term of a proportion when the 
remaiuiug three are given? 

Middle Grade, 1879. 

(L) In an exercise in multiplication the product is 124S2064 
and the multiplier 406; find the multiplicand. 

(2.) In an exercise in division the divisor is 7564, the quotient 
420, and the remainder 5199; find the dividend. 

(3.) How many square feet are there in 5 statute acres? 

(1) Subtract 7 half-crowns from 23 sums of \0s. 6d, each. 

(5.) How would you reduce Irish miles to English miles ? 

(6.) Add the following: £398, Us. 7id.; £687, 10*. Ud; £3214, 
0*. lOJc/.; £5076, ISs. 8},d.; £792, 12*. 2ld.; £4523, 18*. 
lUrf.r £7465, 0*. 9frf.; £59, 19*. 10^.; £8601, 11*. llM; 
£640, 17*. md.; £564, 17*. 7hd.; £9158, 13*. llfj?.; 
£6677, 18*. 9^.; £8899, 12*. ^cl.; £556, 15*. 5c?. 

[T.) Explain the distinction between an abstract and a con- 
crete number. 

s.) Add 4f to f of 6f . 

f.) Divide the difference between '7 and '12 by '4. 
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(10.) Employing only one aliquot part, find the rent of 95 ac. 
2 ro. 24 po. at £3, Via, 6d. per acre. 

(11.) How do you find the least common multiple of two num- 
bers? 

(12.) Four tourists spend £21, 12«. in 9 days; how much at the 
same rate would 6 tourists spend in 16 days] 

(13.) What principal would at 5 % amount in 7 years to 
£1320, 68. 1 

(14.) Extract the square root of 236196. 

(16.) A man and his son can do a piece of work in 10 and 15 
days respectively; in what time could both together 
do* it? 

(16.) Which is the greater, and by how much, '127 of 18«. 4d. 
or f of 9^. 4d. ? 

(17.) Extract the cube root of 493039. 

Junior Grade, 1880. 

(1.) Beduce forty million three hundred thousand and two 
grains to pounds troy. 

(2.) A gentleman whose income is £750 a year spends 18«. ^d. 
a day; what is his annual saving? 

(8.) Reduce | of J of £1 to a fraction of 15 shillings. 

(4.) What are prime numbers? When are numbers said to be 
prime to each other? 

(5.) What interest should be paid for the use of £3450 from 
the 9th June to the 2nd November following, at 4 7o 
per annum ? 

(6.) Find the greatest common measure of 104, 286, and 663. 

(7.) In 8 days, of 12 hours each, f of a wall can be built by 15 
masons; how many masons could build ^ of the wall 
in 9 days of 8 hours each? 

(8.) Divide 4*5 by '00045. 

(9.) Compute by Practice the price of 25 cwts. 3 qrs. 14 lbs. 
at £2, VJs. 6d. per cwt. 

(10.) A bankrupt pays his creditors ds. bd. in the £, and pays 
£1915, lOs. 6d. altogether. Calculate the amount of 
his debts. 

(11.) How would you reduce a mixed circulating decimal to a 
vulgar fraction ? Illustrate your answer by an example. 
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(12.) Travelling 8 hours a day, a man performs a journey of 
180 miles in 3 days; how long would he be in perform- 
ing a journey of 630 miles if he travelled 7 hours a day? 

(13.) At what rate per cent per annum would <£125 produce 
^1, 10^. simple interest in 219 days? 

(14.) How is the value of a ratio obtained] Illustrate your 
answer by an example. 

• 

(15.) What vulgar fraction would if multiplied by '583 give 

the same result as ?|-^P| - ^f ^^/j, ? 

1* of H 1 A of 2} 

Middle Grade, 1880, 

(1.) Divide one hundred and three million sixty-two thousand 

and forty-three by CDCXLV, and express the remain- 
der in Boman characters. 

(2.) Reduce J + i + ii*j of a pound troy to a fraction of a pound 
avoirdupois — the fraction to be in its lowest terms. 

(3.) Find the diflference between f of £\ and '571428 of 21«. 

(4.) If 3 J shares in a mine cost £11, 55., what will 28} shares 
cost when bought after a fall of Is. 6d. per share ? 

(5.) How much would a banker charge for discounting at 4 °/o 
per annum, on the 9th of June, a 7 months' bill for 
£416, 3s. 4d. drawn on the 1st of March? 

(6.) Distinguish between mercantile and true discount; which 
is the greater, and by how much ? 

(7.) Determine which is the more advantageous investment, 
the 3 per cents at 89 J or the 3 J per cents at 98 J? 

(8.) If 6 men and 9 boys, working 12 hours a day, make a 
drain 225 yds. long in 9 days, in how many days can 
10 men and 12 boys, working 10| hours per day, make 
a drain 175 yds. long, the work of a boy being f that 
of a man? 

(9.) How much must be invested in the 3 per cents at 90 so 
as to yield an income of £150 per annum ? 

(10.) What class of vulgar fractions cannot be converted into 
terminate decimals? 

(II.) Extract to 3 decimal places the cube root of -# . 

(12.) In what time would £740 produce £140, 12*. at 5 % 
simple interest? 
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(13.) By retailing tea at 2ld. per oz. a ffrocer gains 33j 7o- 
What did the tea cost him per lb. T 

(14.) Find the compound interest on ;£500 for 2 years at 6 %» 
the interest falling doe half-yearly. 

(15.) The greatest common measure (" highest common factor") 
of 493 and another number is 17, and the least 
("lowest") common multiple is 18241; find the other 
number, 

Semo7' Grade, 1880, 

(1.) Required the compound interest upon £410 for 2 J years 
at 4.V 7o P^r annum, the interest being payable half- 
yearly. 

(2.) The carpeting of a room twice as long as it is broad, at 
lave shillings per square yard, cost £6, 2s. 6d,, and the 
painting of the walls, at ninepence per square yard, cost 
£1, 6s. 3d, What is the height of the room? 

(3.) A merchant having bought 23, 24, and 25 qrs. of wheat at 
38«., 29s., and 40s. per qr. respectively, mixes them. At 
what price per qr. must he sell the mixture to gaiu 
20 7o ^y ^h^ purchase? 

(4.) A rectangular tank is 14 ft. long and 10 ft. wide; what 
must be its depth that it may just contain 31 J tons of 
water? (N.R A cubic foot of water weighs 1000 oz.) 

Junior Grade, 1881. 

(1.) From three thousand and four millions one hundred 
thousand seven hundred and ninety-six, subtract seven 
hundred and one millions and thirty-four. 

(2.) Divide £184, lbs. 9d by 18|. 

(3.) Divide £792, Is. 6d. by £22, Os. 2\d., and state whether 
the quotient is an abstract or a concrete quantity. 

(4.) Reduce 5 cwts. 3 qrs. 25 lbs. to troy ounces. 

(5.) Give the rule for finding either extreme of a proportion 
of four terms when the other three are known; also the 
rule for finding either mean when the other three 
terms are known. 

(6.) If 5 mules and 2 horses can remove 50 tons of hay in a 
certain time, find how many tons 7 horses and 3 mules 
will remove in the same time, 4 mules being equal to 
3 horses. 
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(7J If -6 of 7-5 cwts. of butter cost ^35, find what 4 lbs. will 
cost. 

($.) If 30 men can make 1 mile of road in a given time, find 
how many men would be required to make 16*5 miles 
in ^ of the same time. 

(9.) Find how many days it will take 150 men to excavate a 
canal 1 Irish mile long, 21 ft. wide, and 9 ft. deep, 75 
da3rs having been required by 210 men to excavate a 
canal 600 yards long, 24 ft. wide, and 6 ft. deep. 

(10.) Divide the sum of ^ + J + f + 2J of f by the difference of 
2^ and If. 

(11.) Beduce to a fraction in its lowest terms 



{»-*«'ft-?|}-t-^' 



(12.) Define a decimal fraction, and give rule for reducing 
vulgar fractions to decimals. 

(13.) Express 18& 6d. as the decimal of ^1. 

iXL) Find what decimal multiplied by 3'5 will give the sum 

(15.) Compute by Practice the cost of 16 tons 6 cwts. 3 qrs. 
21 lbs. at .£5, I2s. 6d. per cwt. 

(16.) Find by Practice the value of 15 lbs. 3 oz. 5 dwts. of gold 
at £3, ISs, 6d. per ounce. 

(17.) Determine the interest on £678, 5s. 9d. at 4 °/o P^'' annum 
for 2 years and 7 months. 

(18.) At what rate % simple interest will £750 amount to £948 
in 4 years and 292 days? 

Middle Grade, 188L 

(1.) Multiply 37425 by 90137. 

(2.) Find the ratio of £24, 85. ^d. to £1, lis. 6|g?. 

(z.) Simplify 7a + f - i) of (^ + ,\) - 4 J. 

a) Add 1:323 to 1*87 and subtract 1*6 from the result. 

<5.) Divide 1-89 by -714285. 

(6.) What is the value of 2 acres, 3 roods, 10 perches, 2 yards 

at 2«. 6fl?. the square yard ? 
(7.) If 15 men working 8 hours a day, and taking Saturday, 

Sunday, and Monday as holidays, do a piece of work 

in 5 weeks, how long will it take 10 men working 10 

hours a day and full 6 days a week ? 
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(8.) If 84 gallons of methylated spirit cost 24 guineas, how 
much will 19 gallons cost? 

(9.) Find the simple interest on £129 for 3 years and 4 months 
at 3 7,. 

(10.) A stream 1 inch square in section pours into a cistern at 
the rate of 15 feet a minute. How many gallons pour 
hourly into the cistern ? (A gallon is nearly 256 cubic 
inches.) 

(11.) Extract the square root of 16297369 and the cube root of 
124251499. 

(12.) Extract the square roots of J and of '4 to four place.s of 
decimals. 

(13.) Define interest, rate per cent, present worth. A bill is 
drawn on Thursday^ March 17th, 1881, for four months, 
when is it due reckoning days of grace? 

(u.) What sum will buy £1000 consols at 99f , brokerage J ""IJ 

(16.) A man buys 6 chests of tea weighing 400 lbs. net each 
for £280. He sells the tea at 2«. \\d, per lb. How 
much per cent does he gain ? 

(16.) What sum will amount to £154, Is, at 5 7© i^ three years 
(compound interest)? 

(17.) A bill for £900, drawn January 30th, 1881, for 6 months 
is discounted March 9th at 5 7o 5 what does the banker 
gain by the diflference between true and commercial 
discount? 

(18.) A man sells £1000 new 3 per cents at 95, and buys shares 
and gains £10 per annum. If the dividend on the 
shares is at the rate of 8 7o V^^ annum, what is the 
price of each £100 share? 

Senior Grade, 1881, 

(1.) A society collected annually £30, 9«. 2jc?., each member 
contributing as many farthings as there were members; 
determine the number of members. 

(2.) Find the difference between the amounts at simple and 
compound interest of £895, 16«. for 2 years at 34 7o' 

(3.) A person transfers £11,000 from the 4 7cj at 92 to the 6 7^ 
at 110. Calculate the diiFerence which results in his 
income. 
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What amount of stock in the 3i 7© will produce the same 
income as ^£3560, IQs. in the 3 7^] 

326 
Find the quotient of the square root of -— divided by the 

691 
square root of — — . 
^ 248 



Junior Ch'ade, 1882, 

Add together £876, 17«. 9io?.; £95, 8«. \0\d.\ £329,13«.8jd; 
£2540, bs, l^d.) £92, 16«. 3id; £847, 185. ll^fl?.; £94, 
2«. 2ic^.; £746, 19«. lid,) £84, 8«. 84g?.; £256, 17«. lOjfl?.; 
£3168, 9«. 7ifl?.; £866, 0«. 8Jc/. 

Find the product of thirty-six thousand seven hundred 
and four by forty thousand and fifty. 

If a person spend bs, 4Jfl?. per day and have saved at the 
end of the year £21, \Ss, \\d,y what is his yearly in- 
come ? 

Find the least common multiple of 13, 14, 48, 70, 117. 

If 7 cwts. 2 qrs. 11 lbs. of flour cost £7, Is, \0d., what 
will 5 tons 17 cwts. cost? 

If 8 masons build in two days a wall 40 ft. long and 3 ft. 
high, what height of wall 30 ft. long could they build 
in 5 days] 

Find the cost of carpeting a room 15 ft. 4 in. by 10 ft. 
6 in. with carpet 2 ft. 4 in. wide and costing 3«. Qd, 
per yard. 

If 4 men or 10 boys can dig 2 acres of ground in 4 days, 
in what time will 6 men and 5 boys dig 6 acres 2 roods? 

By how much does | of (f + IJ) fall short of 7^-3^] 

Divide 71 26 by 2*036. 

Which is the greater: ? of 11^ or 204 x 2*27 ? 

Simplify this fraction : ^ — 5>lA — ZL—1 , 

% of 2-2 ^ -5 

Find by Practice the price of 3479 J gallons at £2, 18«. 4td, 
per gallon. 

What is the interest on £756, 12«. for 3 years at 2 J 7o^ 

Find by Practice the exact cost of 3 tons 7 cwts. 2 qrs. 
16 lbs. at £12, 12«. 9d per ton. 
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Middle Grader 1S82. 

(1.) Divide 3389056108 by 37524. 

(2.) Multiply 3 ac. ro. 14 po. 10 yda by 1089. 

(8.) Simplify 2i+%t^ . 

(4.) State the rules for addition and division of circulatin 
decimals. 

Find the sum of 72 + '216, and divide the result b 

•i 17936. 

(6.) Find the value of 24 oz. 2 dwts. 8 grs. of gold at <£3, 15^ 
the ounce. 

(«.) If 1 ton 7 cwts. of steel rails cost £6, 1«. Qd., what wil 
20 tons cost? 

(7.) What sum will amount to £171, Oa. \d. in five years at 
6 °/o siniple interest ? 

(8.) A cistern has 3 pipes, 2 inflow and 1 outflow. The 2 in- 
flow pipes would separately fill the cistern in 8 and 10 
hours respectively, and the outflow pipe would empty 
it in 5 lioui-s. If all three are opesn, how long will it 
take to fill the cistern ? 

(9.) Extract the square root of 7086244, and the cube root of 

14172488. 
(10.) The first four figures of a square root are 52*82 and the 

remainder is '478. Continue the extraction fw three 

figures more (a) by the contracted method, (6) by the 

ordinary method. 
(11.) Define compound interest, disconnt, days of mice. What 

will £65, 28. Id, amount to in 4 years at 4 /^ compound 

interest? 
(12.) A man buys 100 bales of cotton for j£8, 15^. a bale, and 

sells them at 6o?. per lb. His customer fails and pays 

lbs, in the pound. If the bales average 500 lbs. each, 

what is his gain 1 

(13.) A man invests £10500 in railway shares at £94, 7«. (d. 
the £100 share, and receives dividend at £4, 10«. per 
annum per share ; what is Lis annual income (broker- 
age J) ? 

(140 What is the present worth on May 31st, 1882, of a biU 
for £1000 drawn March 16th, 1882, for 12 months, 
interest at 6 J °/o per anniuu? 
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(15.) If the true discount on a bill for 5 months at 6 % ^ 
£2f I7s, 6d,, what is the amount of the bill? 



Senior Grade, 1882, 

2*03 — 1*21 
(1.) Reduce — -. ~ to a vulgar fraction. 

2-03 4- 1-21 

(^) Find the number of square kilometres in a square mile, the 
yard being "914383 of a metre, and the kilometre con- 
taining 1000 metres. 

(3.) The population of a town has increased during the last 
ten years from 735894 to 852191; what will it be in 20 
years hence at the same rate ? 

(*•) Find the value of the series h 

1 1.2 1.2.3 1.2.3.4 

Y o ^ . - + &c. to seven places of decimals. 

(5.) Eeduce \/ y^=r- — to its simplest form, and give its 
arithmetical value. 



Junior Grade, 188S. 

(L) What effect is produced by placing a cipher (0) to the 
right or left of (a) a whole number, (6) a decimal ; the 
decimal point being to the extreme left both before and 
after the alteration. 

(2.) Multiply ninety-seven thousand and one by seventy-six 
thousand seven hundred and six, divide the product by 
nine thousand and one, and write your quotient in 
words. 

(8.) Beduce 14 cwts. 3 qrs. 16 lbs. to ounces. 

(1) A man owed a bill of £96, 15*. 9jc/., of which he paid on 
account £52, 16«. 10 jo?.; how much remains due? 

(5.) How much will 3 tons 18 cwts. 1 qr. of butter cost at 
14(3?. per lb.? 

(«.) What is the value of 25 lbs, 8 oz. of silver at 5«. per ounce? 

(7.) The rent of a farm of 120 acres Irish measure is £87, 10«.; 
how much is that per statute acre ? 

<8.) If 21 men can dig 20 acres in 8 days, how many acres will 
16 men dig in 12 days? 
(2»8) ^ 
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(9.) Add together 2/^, §J, 24f, 3?8, and 3IO2V 
(10.) What number added to 2J of f + 2| of 2f will make th< 
total 9§ ? 

• 

(11.) Keduce '397916 to a vulgar fraction. 

(12.) Find the value of '125 of £1, 4«. added to '3 of 48. 2d. 

(13.) Find by Practice the value of 14 acres 3 roods 20 poles 
at £1, I3s. 4d. per acre. 

(14.) Find how many yards of paper 2 ft. 6 in. wide are required 
to cover the walls of a 100m 20 ft. 6 in. long, 9 ft. 6 in. 
wide, and 13 ft. 6 in. hi^h; and what the cost will be 
at 7s. 4d. per dozen yards. 

(15.) Calculate at what rate per cent simple interest £325 will 
amount to £367, 5s, in four years. 

Middle Grade, 1883. 

(1.) There is in a city of five parishes a population of 207318; 
three parishes have each 48075 and the fourth prish 
has twice as many as the fifth : find the number in the 
fifth. 

(2.) The soldiers of a regiment received as prize-money £6720; 
to afford each soldier 15«. extra the prize-money should 
be £7440. How many soldiers were there in the 
regiment ? 

(3.) If 8 men and 5 boys complete a work in 8 days of 7^ hrs. 
each, in how many days of 10 hrs. each could 6 men 
and 8 boys do three-fourths of the work (1 man being 
able to do the work of 2 boys)? 

(4.) Simplify (? + Ij ^ 1J x f) h- (4-235 + '253 - 2*2086). 

(6.) Find by Practice the cost of 3 qrs. 8 lbs. 10 ozs. at £1, 8«. 

per cwt. 
(6.) Find the simple interest on £386, 14«. 9o?. from 8th October, 

1870, to 23d December, 1871, at 3 J per cent 
(7.) Extract the square root of •004 to 3 places of decimals, and 

explain the reason of your method of pointing it into 

periods. 

(8.) Without testing by the extraction of the roots, how are 
we able to say that 37028 is not an exact square and 
that 5217400 is not an exact cube? 

(9.) Extract the cube root of 8701432 to 3 places of decimals. 

(10.) If £546, 13«. 6g?. lent at compound interest gain in 2 yeais 

£50, ()'«. 1|g?., find the rate per cent per annum. 
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(u.) A person boagfat a hone and sold it at a Iobb <^ 10 ^f^: if 
he had receiTed £9 more he would have gained 12| ^;'^ 
what did the horse cost him I 

(12.) At what price must I inTest in the 4 per cents so that 
after pajing sixpence in the poaud income-tax I may 
have 4h per cent on m j monejr ? 

(13.) A person bays railway shares at £l*i when ;£15 is paid 
up, and sellis when £iA is paid np, gaining 11 J percent 
on his invested money. Find the price at which he 
sold out 

(11) What is the tme present worth of £12^ payable at the 
end of 1 year and also of a som of £l7b payable at the 
end of 2 years, the rate of interest (simple) being 4 ^/^ 
per anuam ? 

(15.) The difference between the ordinary and tme discounts 
on a bill due 9 months hence at 4 per cent per annum 
is 15«.; find the amount of the bUl. 

Senior Grade, 1883, 

(1.) A gallon of water weighs 10 lbs.; a cubic foot of water 
weighs 1000 ounces; a cubic centimetre of water weighs 
1 gramme; a centimetre is '3937 inch. Find the 
number of grammes in a pound and the number of 
cubic centimetres in a gallon, each to 2 places of deci- 
mals. 

(2.) Find the square root of 216' accurate to the nearest unit; 

and also of •00(')12345679. 

(3.) A person buys articles at 8 shillings a gross. He divides 
them into 5 equal lots which he sells at 2«. a score, 
\s, 6d, 2L dozen, Is. 3d. a dozen, 2d. each, lbs. a hundred 
respectively. Find the rate of profit gained. 

(*.) A property whose net rental wiU be £100 for the next five 
years, and then j£l50 a yeai* for ever, is to be sold. 
What is its value, taking market rate of interest at 4 
per cent? 

Junior Grade, 1884. 

(1.) Simplify the following ^3 (97319-2958) 

(2.) A man spends £259, As. Id. a year, and his yearly income 
is £536, 3«. 4fl?. What is he worth at the end of 
19 yeai-s? 
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(s.) If 21 men are paid 28. dcL a day each for 313 days, what 
wages will they have received at the end of that time \ 

(4.) What is meant by the G.C.M. of two or more numbers 1 
Explain the reason of the rule by which it is found. 

(5.) What is the value of 37 lbs. 9 oz. of gold when a mass 
weighing 23 lbs. 7 oz. costs £1132? 

(6.) If 7 men, working 8 hrs. a day, mow 21 acres of grass Id 
9 days, in how many days will 5 men,'working 9 hrs. 
a day, mow 33 acres? 

(7.) What is the cost of 37 tons 19 cwts. and 26 lbs. of wheat 
at Is. Sd. a stone ? 

(8.) The sum of .£66, 7s. 5d. is distributed between 3 persons, 
of whom the first gets 3 times as much as the second, 
and the second 4 times as much as the third ; how 
much does each receive? 

(9.) Express in troy weight f of ^ (J - J + J) of lb. avoir. 

(10.) Find the cost of painting the 4 walls of a room at 2s. 4jc/. 
the sq. yd., the room being 15f ft. long, 14§ ft. wide, 
and 12f ft. high. 

(11.) Find the value of 3*3428571 x £'49, first converting these 
decimals into vulgar fractions. 

(12.) Divide '95375 by '0109, and reduce the quotient to a 
vulgar fraction. 

(13.) A bankrupt who owes j£2978, 6s. ScL is able to pay 7s. lOd. 
in the £; find by Practice how much he pays in all. 

(14.) Find the interest of £219 from January Ist to July 16th 
at 3J 7o P®^ annum. 

(16.) The interest on a certain sum at 4 °/o P^r annum for 
2 yrs. 9 mos. is £38, 16«.; what is the sum? 

Middle Grade, J881 

(1.) Explain the words, abstract number, concrete number, and 
unit, and find what number £354 becomes when a penny 
is taken as the unit. 

(2.) A bankrupt's liabilities are £5374, 16s. 9d. (including 
£106, 58. 9d. for rent, taxes, and wages, which have to 
be paid in full), his assets are £2444, Zs. Q^d.; what di- 
vidend in the £ can he pay his creditors? 
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(3.) Find to 5 places of decimals the sum of the fractions — 

Ix2'^lx2x3'*' 1x2x3x4"^ 1x2x3x4x5"*" 

1 1 

+ 



1x2x3x4x5x6 * 1x2x3x4x5x6x7 
1 1 



1x2x3x4x5x6x7x8 ' 1x2x3x4x5x6x7x8x9 

(4.) Compote bj Practice the value of a uagget of gold weigh* 
iug 16 lbs. 9 oz. 17 dwts. 12 gra. at £4, 4m. td. per oz. 

(5.) Assuming that an engine of 40 horse power, workiug" 
2 hours, can pomp 70 gallons of water from a well 
95 yards deep; what quantity of water can a 50 horse 
power engine pump m>m a depth of 145 feet^ working 
day and night for 147 days ? 

(6.) State clearly the rule for reducing a mixed circulating 
decimal to a vulgar fraction, and apply it to find the 

value of 529*6296. 

(7.) Extract the square root of 0*000003418801. 

(8.) Divide the difference of the square roots of 27 and 26 by 
the sum of the square roots of 27 and 26, and find the 
result to three places of decimals. 

(9.) Extract the cube root of 30664-297. 

(to.) A bill for ^30 drawn 1st January at 6 mos. is discounted 
4th March at 4\ per cent; find the difference between 
the commercial and true discount. 

(II.) A and B enter into partnership for a year. A contributes 
i>'500 on the 1st January, and B on the 1st May con- 
tributes as much as entitles him to half the gain at the 
end of the year. What was B's contribution? 

(12.) What sum of money will amount to ;^802, 15#. 3j</. in 
2^ years at 5 % per annum compound interest? 

(13.) How much 3J 7o ^^c^ ^^ ^7f can I buy for £4500, and 
what would be the income therefrom ? 

(u:) K I sell out £1000 3^^ stock at 93J and invest the pro- 
ceeds half in 3J 7o stock and half in 4 % stock, both 
at 116§, what effect will the transfer have upon my 
income ? 

(u.) A silk mercer buys 2000 yards silk at 68, 7^. per yard; 
be sells two-thirds of it at 7«. bd. per yard, and the 
remainder at 6«. lO^d. per yard. How much Vo doea 
he gain? 
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Senior Grade, 1884* 

(1.) What sum must be invested at 5 % per annum compound 
interest in order to amount to £3000 at the end of 
8 years? 

(2.) Find the worth of a bill for £588, 128, 8d drawn 6th 
March at 6 mos. and discounted lltli June, at 6 ^/^ per 
annum. 

<8.) Beduce 123454321 in the senary scale to the decimal and 
duodenary scales. 

Junior Grade, 1885, 

(1.) A certain number divided by 321 gives as quotient 1235 
and remainder 76; find the number. 

(2.) The sum of £102,262,669, 9«. Sd. is to be divided between 
511,324 persons; find what each will receive. 

(3.) How many yards of carpet 2 ft. 4 in. in width will be 
required to cover a room 13 ft. 6 in. long and 12 ft. 
3 in. wide? 

(4.) Reduce 4 yds. 3 ft. cubic measure to inches. 

<6.) If 2731 yards of cloth cost £352, 16s. 8c?., how many yards 
can I buy for £396, 18«. 9d ? 

<6.) How many men, working at the rate of 6jfl?. per hour for 
27 days of 8.} hours each, can earn the same amount of 
wages as 26 men working for 17 days of 9 hours each 
at the rate of 6^d. per hour? 

<7.) If a railway journey of 396 miles cost me £4, 19«., how 
far ought I to be able to travel at a proportional ex- 
pense for £8, Os. lO^d, ? 

(8.) If, when flour is £17, Ss. 9d. a ton, 15 shillingsworth 
suffices 8 men for 6 days, what will be the cost per ton 
when 10 shillingsworth maintains 9 men for 4 days? 

•" «■»■>"" %fAf ■ 

(10.) Reduce 0*0625 of £495 to the fraction of £100. 

<ii.) Find how many yards of wall-paper 2 ft. Oi in. wide are 
required to paper the walls of a room 17 ft. 11 in. long, 
14 ft. 2.} in. wide, and 16 ft. Ij in. high, and what it 
will cost at 5^d. a yard. 
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(12.) Beduce £6, Qs. Sd, to the decimal of I3s, 4d. 

(13.) Find by Practice the cost of 19 ac. 3 ro. and 24 per. at 
£2, 16«. Zd, per acre. 

(14.) Find what sum of money placed at simple interest will 
yield £506, lOs. in 3 years and 4 mouths at 4J % P®'' 
annum. 

(15.) The sum of £175 lent at simple interest amounts to £196 
in 3 years; calculate the rate per cent per annum. 

Middle Grade, 1885, 

(1.) Find the difference between twenty-six millions twenty 
thousand four hundred and six, and seven millions six 
hundred and twenty-three thousand five hundred and 
three, and express your answer in words. 

(2.) If 20 men in 7 days of 9 hours each dig a trench 30 yards 
long, 3 yards wide, and 2 yards deep, in how many days 
of 8 hours each will 24 men dig a trench 15 yards long, 
2 yards wide, and 4 yards deep ? 

/ox -D ^ .... , .. ^x2 f-0-695238 

(3.) Reduce to its simplest form .\ — -, — ^^~ — 7^ — _. • 

H-f iH-(HS) 

(4.) Beduce f of ^ of bs. 6d. to the fraction of £1, 12«. Sd. 

(5.) Find what sum now lent will amount to £259, 10«. in 4f 
years at 3J % P®^ annum simple interest. 

(6.) Extract the square root of 3984*1344. 

(r.) Tlie sum of the areas of the six faces of a cube is 94 yds. 
6 ft. 6 in.; find the edge of the cube in feet and inches. 

(8.) Extract the cube root of 303464-448. 

(».) Find in what time £160 will amount to £173, 17«. 93^^. 
at 4j 7o P^r annum compound interest. 

(10.) A person buys a quantity of wine at 16*. per gallon; 
20 7o o^ i^ is lost through natural causes; find at what 
price per gallon he must sell it so as to gain 20 % on 
his outlay. 

(11.) If I purchase 2276 lbs. of coffee at U. 9d. per lb., and mix 
it with chicory at 4M. per lb. in the proportion of 3 
parts by weight of the former to 2 parts of the latter, 
at what price per lb. must I sell the mixture to gain 
25 7o» and what will be the gross amount of my profit 
on the transaction? 
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(12.) A person invests £2139 in the 5 per cents at 115; he 
aftei*wards sella at 135, and invests in the 4 per cents 
at 93; determine the change in his income. 

(13.) A person who invested in 3^ "/^ stock when it was at 67| 
derives an annual income of J^388, lOs. from his invest- 
ment; what was his capital, and how much stock does 
he own ? 

(14.) For what amount must goods worth £3517, lOs, be insured 

at 2J 7o 8^ *^*^^ ^^ ^^® o^ ^^^ ^^® value of the goods 
and the premium may be recovered? 

(15.) Determine the true present value of £648, 128. 3Jc?. due 
2 years and 9 months hence at 3| 7o P^'' annum simple 
interest. 

Senior Chude, 1885. 

(I.) Three persons. A, B, and C, engage in a speculation, to 
which A contributes £348, 16«. 6fl?., B £804, 11«. 4d., 
and C £621, 12«. 2d. The speculation yields £795, 
18*. 8c^. : to how much is each entitled] 

(2.) A man saves £100 at the end of each year, and allows his 
savings to accumulate at 4 7o P^^ annum compound 
interest; how much is he worth at the end of eight 
years] 

(3.) Find the product of — — in the duodecimal scale and 

•7 7 

in the octary, and reduce the result to the 



5476 
quinary 
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APPENDIX. 



In order to render this work more comprehensive it haB 
been deemed advisable to supply, in an Appendix, the Eules 
of Subtraction and Proportion as generally propounded by 
"writers on Aritlimetic. Neither of these rules is recognized 
in the theory throughout the preceding pages, and Deither 
rule is necessary to the solution of any arithmetical problem 
strictly so called. The rule and principles of Subtraction are 
not essential in any examination paper whatever, but a know- 
ledge of the elements of Proportion is sometimes required, as 
for e2^ample in question 17, page 313, and question 5, page 316. 

The following brief expositions will, it is hoped, prove quite 
sufficient, on the one hand for the teacher who may wish to 
employ both methods of finding the difference between two 
unequal quantities (viz. by Incremental Addition and also by 
Subtraction), and on the other for students entering exami- 
nations where a question in the subject of Proportion may 
possibly be offered. Those, however, who wish to continue 
the study of this most intricate but charming subject of Pro- 
portion will obtain the requisite information in any good 
Algebra, where a more exhaustive ti-eatment of the Progres- 
sions, Annuities, and Scales of Notation is also provided. 

The questions under Complementary Addition (Simple, p. 52, 
Exercise 4, and Compound, p. 84, Exercise 37), and Variation 
(p. 148, Exercise 76), in the text of the work, will afford all 
the practice needed in the rules of Subtraction and Propor- 
tion respectively. 

SUBTRACTION. 

Subtraction is the method of taking one number or quantity 
(called the subtrahend) from another (and a greater) number 
or quantity (called the minitend), and the result of the sub- 
traction is called the remainder. The sign of subtraction ( — ) 
is called minics (meaning less, or less by), and when occurriug 
between two quantities indicates that the second is to be taken 
(or subtracted) from the first: e.g. 17 — 9 = 8 is read seventeen 
minus nine equals (or is equal to) eight, and means that 9 taken 
(or subtracted) from 17 leaves 8 as remainder. 



330 PRACTICAL ARITHMETIC. 

In Subtraction, whether simple or compound, the essential 
principle is that the absolute difference between any two 
numbers is not affected (or altered) if the same number be 
added to both the unequal quantities. Thus the difference 
between 9 and 17 is 8, which difference is not disturbed or 
changed if we add 13 (or indeed any number whatever) to both 
quantities, since the difference between 9 and 17 and between 
(9+13) and (17 + 13), or 22 and 30, is the same number, 8. It 
is on this principle tliat the " Borrowing" or " Carrying" 
peculiar to Subtraction is based, as laid down in 3° under the 
subjoined rule. 

BuLE. — To subtract one simple number from another: 

1". Place the smaller number under the greater, so that 
units are under units, tens under tens, (&c., and draw a straight 
line under the two lines of figures. 

2°. Subtract the units of the subtrahend from the units of 
the minuend, placing the remainder (vertically) under the 
units column. Proceed in like manner with eacli^ column of 
integers, and the figures thus set down will be the required 
remainder. 

3". If (as will continually happen) the figure of the subtrahend 
indicates a higher number than its fellow digit in the minuend, 
add 10 to the upper digit; perform the subtraction, and when 
proceeding to the next left-hand column add 1 to the lower 
or subtrahend figure before performing the subtraction, which 
then goes on as before. 

This is commonly known as the rule of Simple Subtraction. 

Illustrative Examples. 

1. Subtract 5132305 from 6957678. 

6957678 Minuend. 
5132305 Subtrahend. 
1825373 Remainder. 

Explanation of process, — 5 from 8 leaves 3 (down); nothing 
(or nought) from 7 leaves 7 (down); 3 from 6 is 3 (down); 
2 from 7 leaves 5 (down); 3 from 5 and 2 (down) remain; 
1 from 9 and 8 (down) are left ; take 5 from 6 and 1 (down) 
is left. 

2. Subtract 5783296 from 32140251. 

32140251 Minuend. 
.5783296 Subtrahend. 

26356955 Remainder. 
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Explanation of process, — 6 from 1 we cannot, add 10 to the 
1, and 6 from 11 = 5 (down); add 1 to 9 = 10, then 10 from 5 
we cannot, add 10 to 5 = 15, and 10 from 15 = 5 (down); add 
1 to the subtrahend 2 = 3, and 3 from 2 we cannot, add 10 to 
upper 2=12, then 3 from 12 = 9 (down); and so on with each 
column until we reach the last 2, when we say 5 + 1 = 6, and 
6 from 2 we cannot, add 10 to the 2 and 6 from 12 = 6 (down); 
add 1 to (which is assumed to be placed under the 3 of the 
minuend), and 1 from 3 = 2 (down). 



BuLE. — To subtract one compound quantity from another 
compound quantity of the same kind. 

(It is impossible to subtract so many pounds, shillings, and 
pence sterling from so many hundredweights, quarters, and 
pounds avoirdupois; the denominations forming the two com- 
pound quantities must be similar in kind.) 

1°. Place the lesser quantity under the greater, like denomina- 
tions being vertically under each other, and draw a straight line. 

2°. Beginning at the lowest (or right-hand) denomination, 
take the lower number, if possible, from the upper and set 
down the remainder. 

3°. If the lower number be greater than the upper add to 
the upper number as many units of that denomination as make 
1 of the next higher denomination, then subtract and put 
down the remainder. 

4°. Now add 1 unit to the lower number of the next column 
and proceed as before. 

This is commonly known as the rule of Compound Sub- 
traction. 

Illustrative Examples. 

1. Subtract i31, 14^. %d, from £80, \2s. 2\d, 

£ 8. d. 
80 12 2i 
31 14 6 | 

£48 17 7} Bemainder. 

Explanation of process, — 2 farthings from 1 farthing we 
cannot, add 4 farthings ( = 1 penny) to the 1 farthing, and 2 
from 5 = 3 (down); add 1 to the 6 in pence column and say 
7 from 2 we cannot, add 12 pence ( = 1 shilling) to the 2 pence, 
and then 7 from 14 = 7 (down); 14 and 1 = 15, 15 from 12 we 
cannot, add 20 shillings ( = £1) to the 12, and 15 from 32 = 17 
(down); then 1 + 1 = 2, 2 from we cannot, add 10, and 2 from 
10 = 8 (down); lastly, 3 + 1 = 4, and 4 from 8 = 4 (down). 
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2. Subtract 3 tons 15 cwts. 2 qrs. 19 lbs. from 7 tons 9 cwts. 

2 qrs. 14 lbs. 

tons. cwtcL qrs. Iba. 

7 9 2 14 

3 15 2 19 

3 13 3 23 Eemainder. 



Explanation of process. — 19 from 14 we cannot, add 28 lbs. 
( = 1 qr.) 28 + 14 = 42, and 19 from 42 = 23 (down); 2+1=3, 
3 from 2 we cannot, add 4 qrs. ( = 1 cwt.), 3 from 6 = 3 (down); 

15 + 1 = 16, 16 from 9 we cannot, add 20 cwte. ( = 1 ton), and 

16 from 29 = 13 (down); 3 + 1 = 4, and 4 f i-om 7 = 3. 



PKOPORTION. 

We have already defined Ratio to be the relation of one 
quantity to another with respect to magnitude, what multiple 
part or parts one is of the other. 

Proportion may be defined as the equality of ratios. 

The ratio of 6 to 12 may be stated, 6 : 12 or ^% ( = i). 

The ratio of 9 to 18 „ „ 9 : 18 or ^g ( = J). 

Now these two ratios are equal, that is, 9 bears the same 
relation to 18 (half of it) that 6 bears to 12, and this equality 
of the two ratios is generally expressed in the following way: 
6 : 12 : : 9 : 18, which may be read, 6 is to 12 as 9 is to 18, or 
as 6 is to 12 so is 9 to 18. 

It will be observed that where we have two ratios equal to 
each other {e.g. j\= ^^) the cross multiplication gives us iden- 
tical results, viz. 6 x 18 = 9 x 12 = 108. In the proportion, 
6 : 12 :: 9 : 18, 6 and 18 are called the extremes, and 12 and 9 
are termed the means. "We therefore find that in any pro- 
portion (involving only 2 ratios) the product of the means 
equals the product of the extremes. From this result the 
fourth term of a (two ratio) proportion may always be deduced 
when the other three are given. For let a : 6 : : c : rf, then 

a c J I J he 1 he 1 ad j ad 

^ = -, or ad=hc and a=— , a = — ; 6 = — and c = ^-. 

a a a c o 

In the ratio a : 6, a is termed the Antecedent and b the 
Consequent. 

The method of working questions by Proportion will be 
exhibited in an 
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Illustrative Ejcample.—U 41 articles cost ^13, I4s. 2jrf., how 
much will 34 articles cost at the same rate ? 

41 : 34 :: £13, I4s. 2id. : x 

.:. x- ^j 

321 

= -^^i^^^ ^. = 10914^. 

= £11, la, 4\d, Ans. 

In what is termed Compound Proportion, where complex 
problems are involved, each ratio (of like terms) is stated 
separately in direct relation to the third term, or antecedent 
of the incomplete (or second) ratio, the required answer being 
obtained (when all the ratios are stated) by dividing the pro- 
duct of all the means by the product of all the first antecedents. 

Illttstrative Example. 

If 210 men build a wall 168 yards long in 36 days of 10 
hours each, how many men will build a similar wall 420 yards 
long in 180 days of 8 hours each? 



Men. Men. 



168 
180 

8 



420 :: 210 : x 
36 
10 

15 35 

Xm \^ 

525 
= — i— men. 
4 

= 131rJ men or = 132 men. Ans. 



ANSWERS. 
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NOTATION AND NUMEBATION. 

Exercise 1. (Page 44.) 

8. 107000016 

9. 3000003003 

10. 30003030013 

11. 106000001600 

12. 3000013000013000 

13. 14000000000014000000014 

14. 100000000050000000004001 

Exercise 2. (Page 45.) 



1. 501 

2. 3017 

3. 15500 

4. 100060 

5. 306007 

6. 4020600 

7. 10010010 



1. (a and b) One hundred and twenty -three million, four 

hundred and fifty-six thousand, seven hundred and 
eighty-nine. 

2. (a and b) One hundred and twenty million, three hundred 

thousand, four hundred and five. 

3. (a and b) One hundred and twenty million, thirty thou- 

sand, and forty-five. 

4. (a and b) One hundred thousand, and twenty-three. 

5. (a and b) Nine hundred million, two hundred and eighty- 

seven thousand, and six. 

6. (a and b) Seven hundred million, six hundred thousand, 

and fifty. 

7. (a) Twelve billion, thirty thousand, and forty. 

(6) Twelve thousand million, thirty thousand and forty. 

8. (a) Four trillion, five hundred billion, sixty million, seventy 

thousand, and eight. 

(b) Four billion, five hundred thousand and sixty million, 
seventy thousand and eight. 
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9. (a) Twenty -eight trillion, seventy billion, forty million, 
ninety thousand, and seventy. 

(6) Twenty-eight billion, seventy thousand and forty mil- 
lion, ninety thousand and seventy. 

10. (a) One quadrillion, two hundred and thirty trillion, forty 
billion, five hundred million, six hundred and seven 
thousand. 

(6) One thousand two hundred and thirty billion, forty 
thousand and five hundred million, and six hundred 
and seven thousand. 



1 1. One hundred and two thousand and thirty billion, four 

thousand million, fifty thousand and six. 

12. One trillion, two hundred and three thousand and forty 

billion, fifty thousand and six hundred million, seven 
hundred and eight thousand and nine. 

13.- One hundred and two trillion, three thousand billion, 
four hundred thousand and five million, and six. 

14. One hundred quadrillion, sixty trillion, fifty billion, 

four hundred million, thirty thousand and twenty. 

15. One thousand two hundred and thirty-four trillion, fifty- 

six billion, seven hundred and eighty thousand million, 
nine hundred thousand and one. 

16. Ten quadrillion, twenty-three thousand and forty trillion, 

one hundred thousand and one hundred million, seven 
thousand eight hundred and ninety. 

17. One liundred thousand and twenty trillion, thirty billion, 

four hundred thousand and nine million, eighty thou- 
sand and sixty -seven. 

18. Nine thousand eight hundred and seventy trillion, six 

hundred and fifty thousand and thirty-four billion, five 
hundred and six thousand seven hundred and eighty- 
nine million, fifty-four thousand two hundred and ten. 

19. Two quintillion, one hundred thirty-three thousand one 

hundred and forty-five quadrillion, sixty-seven thou- 
sand and eighty-nine trillion, two hundred and thirteen 
thousand eight hundred and seventy billion, sixty-two 
thousand nine hundred and eighty-four million. 

20. One hundred quintillion, sixty -four quadrillion, seven 

trillion, nine thousand billion, eight hundred thousand 
million, seven hundred thousand and sixty-three. 
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EOMAN NOTATION. 



Exercise 2a. (Page 46.) 



1. DV. 

2. MDCCLXXXIII. 

3. XCXLVIII. 

4. LXIICXXXIL 

5. XLIDLX XIX. 

6. DCCCXXXXXVII. 

7. LXXXCCCCV. 

8. MXXICCCXIV. 

9. DLXXVIIIC XLV. 
10. MMCXXXVDCCXX. 



11. 1789 

12. 1878 

13. 5555 

14. 2490 

15. 105562 

16. 155509 

17. 10544 

18. 55599 



SIMPLE ADDITION. 







Exercise 3. (Page 48.) 


T. 


10 


9. 1311 


17. 40377 


2. 


13 


10. 1970 


18. 454683 


3- 


12 


II. 2664 


19. 421427 


4. 


12 


12. 2754 


20. 3143250 


5- 


11 


13. 26217 


21. 2512170 


6. 


121 


14. 22932 


22. 284045873 


7. 


111 


15. 33900 


23. 106994276 


8. 


1729 


16. 31242 


24. 71478 



25. 28076 

26. 64434 

27. 493186 

28. 32970 

29. 887646 

30. 666660 

31. 802471 

32. 7750362 



''SQUARE'' ADDITIONS. (Page 49.) 
Square No. 1.— i. Outside 302. 2. 259 3. 203 4. 141 5. 100. 

Square No. 2.— 3971. 



Square No. 3.— i. Outside 571. 2. 509. 3. 386. 4. 37(X 

5. 290. 6. 165. 



SIMPLE MULTIPLICATION. 
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SIMPLE COMPLEMENTAEY ADDITION. 



1. 8383076 

2. 6330159891 

3. 7144808554 

4. 736507 

5. 8929248 

6. 1740128 

7. 2889835 

8. 107009 

9. 3229889 

10. 1172577 

11. 22265 

12. 1926308 

13. 8899489 

14. 898998 



Exercise 4. (Page 52.) 



15. 2056609 

16. 7946988 

17. 55539969 

18. 4502699 

19. 43620 

20. 2993699 

21. 12997461 

22. 53968999 

23. 6880884 

24. 39221531 

25. 3975996 

26. 9988969 

27. 27089189 



28. 5872727 

29. 1533339 

30. 66889469 

31. 8929999 

32. 9999899 

33. 599969995 

34. 467948 

35. 243391 

36. 63403 

37. 4208687 

38. 349497 

39. 633798 

40. 3228961 



41. 33609746 

42. 16998693 

43. 1499999 

44. 299985 

45. 8699967 

46. 8768494 

47. 1999888 

48. 10011 

49. 162808798 

50. 769869 

51. 9969957 

52. 4554756 

53. 347988949 



SIMPLE MULTIPLICATION. 



Exercise 6. (Page 56.) 



I. 


2. 


3. 


4. 


5. 


6430934 


33805104 


9631344 


5528295 


32498700 


9646401 


42256380 


14447016 


9213825 


48748050 


16077335 


50707656 


24078360 


12899355 


64997400 


22508269 


59158932 


28894032 


16584885 


81246750 


35370137 


76061484 


38525376 


20270415 


97496100 


41801071 


92964036 


57788064 


23955945 


113745450 


54662939 


135220416 


67419408 


27641475 


129994800 


61093873 


143671692 


77050752 


31327005 


146244150 


6. 


7. 


8. 


9- 


10. 


44938257 


128558304 


68418525 


38905424 


140164614 


48395046 


137741040 


72979760 


41337013 


147951537 


51851835 


146923776 


77540995 


43768602 




55308624 


156106512 


82102230 


46200191 




58765413 


165289248 


86663465 






62222202 


174471984 








65678991 










(293) 








Y 
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II. 

20917753341368 
22148209420272 
23378665499176 



12. 

154372011234417 

163452717777618 
172533424320819 



13- 
5566126327488 
5903384222956 
6597900013892 



14. 

38526639506173 
50380990123457 
56308165432099 



15. 

274737681256935 
359272352412915 
401539687990905 



Exercise 6. (Page 66.) 



I. 


2. 


^ 
^ 


\' 




4. 


5. 


2147421 1148085 


1524640 




2004886 


215109 


6442263 3444255 


4573920 




8019544 


860438 


19326789 10332765 


13721760 




32078176 


3441753 


6. 


7. 


8. 




9. 


10. 


1673063 6611225 


6129299 




6111050 


940496 


6692252 26444900 


24517196 


24444200 


5642977 


26769008 105779600 


98068784 


97776800 


33857863 


II. 


12. 


13- 




14. 


15. 


8966376 7387494 


6338514 




11506950 


3169121 


53798256 44324964 


38031084 




69041700 


1901475( 


322789536 265949784 


228186504 


414250200 


11408853( 


16. 


419067188440 






31- 


12014402400000 


17. 


33092477328 






32. 


541804401201456 


18. 


28795699513879 






33- 


999999333 




19- 


185738603076736 


\ 




34. 


501000550050 


20. 


1636529400 






35. 


2053690 




21. 


2867864960 






36. 


226198688334 


22. 


103351500 






37' 


38519089718 


23- 


266634058 






38. 


16319880 




24. 


893395000 






39- 


6790095 




25- 


237237000 






40. 


6799950 




26. 


268761483 






41. 


60768396 




27. 


806126904 






42. 


300510000 




28. 


91132497 






43. 


7544676 




29. 


606000134241 






44. 


7855468 




JO- 


299999998316 






45- 


409846976 
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Exercise 7. (Page 67.) 



I. 

202021072 
220386624 
238752176 
257117728 
303031608 
358128264 
449956024 



2. 

146668968 
309634488 
418278168 
244448280 
304202304 
358524144 
521489664 



294665028 
308696696 
336760032 
568282554 
589330056 
617393392 
694567566 



4. 
227729340 
255141205 
278335860 
303639120 
328942380 
354245640 
417503790 



820861002 
1031338182 

568288386 
1199719926 
1620674286 
1178672208 
1389149388 



6. 

829629024 
375308368 
414814512 
699999489 
725925396 
760493272 
1659258048 



7. 
6844444299 
7466666508 
8365431921 
9125925732 
9955555344 
10785184956 
11614814568 



8. 

1979203356 
2486691396 
1370217708 
2892681828 
3907657908 
3349421064 
4110653124 



11243250144 

5086232208 

9486402309 

9837843876 

10306312632 

20612625264 

20344928832 



lO. 

8139871278 
8879859576 
9948731562 
10853161704 
11839812768 
12826463832 
13813114896 



I. 



Exercise 8. (Page 68.) 



5317775616 

303668987136 

1793072465856 

383491603279872 



2. 

6895847175 
260118861125 
122846320100 
287625711600 



475318508418 

2140503658218 

421570361412 

128089952833644 



148286726126 

246805202126 

1333264609776 

20283574949736 



5. 

622997808072 

623515635192 

5647577918856 

785295080456976 
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Exercise 9. (Page 58.) 



I. 

36175205 

35546071 

352000473 

3497355906 



2. 

48760101 

49176854 

465929854 

4633043101 



17125660 

17273295 

164908295 

1641110660 



4. 
88242784 

86018176 

827554176 

8242172640 



74947346 

73041905 

707553758 

7059023758 



Bxeroiee 10. (Page 69.) 



I. 

31141638 

313618314 

3144990876 

31454627190 



2. 

5105079 

55588638 

563260383 

5666070459 

8832123 

96172006 

973496224 

9804637877 



218773635 

217894143 

2196091524 

6. 
823490096 
82586888384 
8259667610480 



1. 9641975409 

2. 8641984032 

3. 7461805131 

4. 624680353 

5. 354186415 



Exercise 11. (Page 60.) 

6. 263096416 11. 

7. 1026158573 12. 

8. 414613604493 13. 

9. 813573798048 14. 
10. 740442839796 

Exercise 12. (Page 60.) 



4. 

66867768 

672054840 

6752969136 

67534419384 



151424818974 
509628424041 
706628616507 
271681471974 



I. 

19148277393 
20060100126 
20971922859 
21883745592 
22795568325 
23707391058 
24619213791 
25531036524 
26442859257 



2. 
9592569252 
10049358264 
10506147276 
10962936288 
11419725300 
11876514312 
12333303324 
12790092336 
13246881348 



837407403 

877283946 

917160489 

957037032 

996913575 

1036790118 

1076666661 

1116543204 

1156419747 



4. 
6170798781 

6464646342 

6758493903 

7052341464 

7346189025 

7640036586 

7933884147 

8227731708 

8521579269 
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5. 
14046428739 
14715306298 
15384183857 
16053061416 
16721938975 
17390816534 
18059694093 
18728571652 
19397449211 



6. 

16125248349 
16893117318 
17660986287 
18428855256 
19196724225 
19964593194 
20732462163 
21500331132 
22268200101 



7. 
6794250477 
7117786214 
7441321951 
7764857688 
8088393425 
8411929162 
8735464899 
9059000636 
9382536373 



8. 

13623957081 
14272716942 
14921476803 
15570236664 
16218996525 
16867756386 
17516516247 
18165276108 
18814035969 



SIMPLE DIVISION. 



I. 



Exercise 13. (Page 61.) 
2. 3. 



43162285 1 

28774857 

21581142—3 


22745139 
17058854 1 
13647083 2 


154363 1 
5723490—3 
4769575—3 


13694122—3 
11737819—2 
10270591 7 


5. 
7678018—2 
6718266 
6971792 


6. 
9197770—4 
8175796 
6689287 7 

9. 
1968229—6 
1816827 3 
1687053 12 


7. 
5124865 
4193071 4 
3843648 9 

10. 

1255826 10 
1166124 12 
1088383—3 


8. 

2924052 

2680381- 
2474198- 


-6 
-6 
-4 


II. 


12. 


13. 


H- 




38798760 
29099070 
23279256 
19399380 
16628040 


58198140 
46558512 
38798760 
33256080 
29099070 


69837768 
58198140 
49884120 
43648605 
38798760 


77597520 
66512160 
58198140 
51731680 
42325920 




15. 


16. 


17. 


18. 




133024320 

116396280 

103463360 

84651840 

71628480 


931170240 
827706880 
677214720 
573027840 
532097280 


3310827520 
2708858880 
2292111360 
2128389120 
1986496512 


338607360 
286513920 
266048640 
248312064 
219098880 
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1 


[9. 


21. 






1146055680 


2793510720 




1064194560 


1862340480 




993248256 


1396755360 




876395520 


1117404288 




827706880 


931170240 
798145920 
698377680 
620780160 




20. 


507911040 




133024320 
124156(^2 
109549440 
103463360 
98017920 


465585120 
429770880 
399072960 
372468096 
349188840 
328648320 
310390080 
294053760 




Exercise 14. (Page 62.) 




I. 23977145189 2 


4. 678803106-270 




7104339315—9 


5. 827579952 114 




2997143148-42 


236451414—2274 




2. 11713090500—24 


6. 41480217—1086 




8134090625—24 


215082610—6 




18301703907—12 


82960435 246 




3615151389 15 


7. 15830888—227 




3. 1538427201 78 


3957722—227 




630139781—409 


8. 1522103—25801 




303886854 750 


558075—149023 




4. 1442703978 90 


9. 1919187—305897' 




966498954—96 


10. 1708311—146289 




Exercise 1 


5. (Page 64.) 


I. 


7402—67 


12. 100 


00—8001 


22. 1234 


2. 


250—1 


13. 112 


5712—425 


23. 2406— 6{ 


3- 


90809 


14. 506 


909 


24. 17337—1 


4. 


7065 


15. 391 


525 


25. 30079 


5- 


704 


16. 777 


7 


26. 2378 


6. 


3026 


17. 130 


130 


27. 4763 


7. 


2715 


18. 123 


45 


28. 1882— U 


8. 


594 


19. 609 




29. 10004—'; 


9- 


374—223 


20. 185 


8 


30. 10000—4 


lO. 


2683298199 96 


21. 432 


1 


31. 907387- 


II, 


2450935884 71 









SIMPLE DIVISION. 
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Exercise 16. 

1. 24691357—4 

2. 42873197—2 

3. 82512759—3 

4. 179473042—4 

5. 178751224—4 

Exercise 17. 

1. 12628859—14 

2. 5500517—23 

3. 29248635—19 

4. 6901679—8 

5. 22885557—16 

Exercise 18. 

1. 79910213—30 

2. 79183029—18 

3. 27751778-64 

4. 69147306—29 

5. 41305974—64 

Exercise 19. 

1. 3527336—29 

2. 4763688—18 

3. 5937270—21 

4. 4810075—22 

5. 5762650—15 

6. 4862327—61 

7. 6934655—89 



(Page 65.) 

6. 220440660881 

7. 1817601412010—4 

8. 1836401553086—2 

9. 1446297249303—4 
10. 167472706864—1 



(Page 65.) 

6. 39506172—21 

7. 35869804—23 

8. 31564938—6 

9. 34877306-4 
10. 7129578—15 



(Page 65.) 

6. 991901234—71 

7. 3700577469—20 

8. 4211505020—46 

9. 5237774677—2 , 
o. 101972581—18 



(Page 66.) 

8. 12618431—18 
6680346—3 

9. 13173806—41 
9013657—16 

10. 10475225—48 
14284398—33 



Exercise 20. (Page 67.) 



I. 



17422826—027 
0868626—1827 
077034—80235 
07615—210816 
0760—6383962 



2. 

9096161204—224 
908797384—0404 
90871559—14579 
9087074—130094 
908706—5951726 



9879945345—647 
987105250—5552 
98701641—01943 
9870075—270377 
987006—6387308 



9089795846—249 


S032483I53-962 


B7063364 


906161431— 1S24 


203065373— 61S2 


5701200! 


90807968—58371 


20304709—75518 


67006870 


9080715—13 lis 


2030452—701^61 


6700636- 


908070—6958473 


S03045— 0873954 


670063- 


7- 

3608180330—377 


8. 

B912122126-688 


61451829 


360502264-2321 


890410041—4603 


51405516 


35047071— 87 laa 


89032990—37552 


5140069S 


3504675-644732 


8903218-907780 


5140042- 


350467— 24B0624 


890321—0694883 


514003— 


7508348444—828 


2300211^011—073 


6264679 


750159025-5409 


235609420-1691 


6259041 


7500915 — 0553S 


23578619—71280 


6258477 


75(W847— 597231 


2357800—750321 


625842- 


750084^-0846468 


235785—8628246 


62684^ 


13- 


14- 


I| 


61956539— 753 


556000333—554 


4493490 


6190077—3291 


55549988—3309 


4489445 


«1 6953— 02186 


5554498-S-710 


4489041 


eiafl4-645!08 


555444—888665 


448900^ 


6189—1589403 


55544—4388765 


44889- 



Etxercise 21. (Fage d 



13604054008—7 26863814009 — 31 

11506777432—106 
8951271336—106 
0196547—182 7323767457—31 



S298755972— 168 



7242931687—18 
3104113680—13 

2414310562—93 
1975346005—168 



CONTRACTED MULTIPLICATION. 
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CONTEACTED MULTIPLICATION. 



1. 1067734395 

2. 265648930 

3. 176089840 

4. 62693485 



1. 24691358025 

2. 22417808625 

3. 17455438575 

4. 24070867875 



Exercise 22. (Page 68.) 



5. 343960765 

6. 434856175 

7. 4591368225 

8. 1094773185 



Exercise 23. (Page 68.) 

5. 12935957400 

6. 20754127025 

7. 18802582425 



9. 649228680 

10. 3187960740 

11. 2868420645 

12. 3781744605 



8. 13256197700 

9. 15525813525 
10. 2635765625 



I. 

3107182925 
3994949475 
4882716025 



Exercise 24. (Page 69.) 



2. 

2761932075 
3551055525 
4340178975 



751026290 
965605230 
1180184170 



4. 

4320987615 
5555555506 
6790123395 



11269567890 
14489444430 
17709320970 



6. 

27619320960 
35510555520 
43401790080 



1. 74074074075 

2. 67253425875 

3. 52366315725 

4. 72212603625 



1. 11097081875 

2. 9864043125 



Exercise 26. (Page 69.) 



5. 38807872200 

6. 62262381075 

7. 56407747275 



8. 39768593100 

9. 46577440575 
10. 7907296875 



Exercise 26. (Page 70.) 

3. 4024845625 

4. 15498445500 



5. 111651832125 

6. 94551549750 
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ANSWERS 



1. 7231404750 

2. 34435261500 



Exercise 27. (Page 70.) 



3. 10572988875 

4. 12210055125 



5. 8869152750 

6. 17861296875 



Exercise 28. (Page 71.) 

I. 32125835875 ^ 5. 71274685126 



2. 55277474000 

3. 11921581875 

4. 23026044125 



6. 1080246125 

7. 6697530875 



8. 2815447250 

9. 3996232625 
10. 5873301875 



Exercise 29. (Page 71.) 



I. 


2. 


3. 


4. 


5. 


91517261 


69407294 


45425336 


74363333 


20017877 


99837012 


75717048 


49554912 


81123636 


21837684 


108156763 


82026802 


53684488 


87883939 


23657491 


207993775 


157743850 


103239400 


169007575 


45495175 


6. 


7. 


8. 


9. 


10. 


65729499 


54739311 


30757353 


47365692 


113029125 


71704908 


59715612 


33553476 


51671664 


123304600 


89631135 


74644515 


41941845 


64589580 


154130625 


149385225 


124405525 


69903075 


107649300 


256884375 



Exercises 30 and 31. (Page 72.) 



I. 


2. 


3. 


4. 


15145071900 
23799398700 


2160493650 
3395061450 


17283950600 
27160493800 


3478395025 
5466049325 


5. 


6. 


7. 


8. 


3847839450 
6046604850 


174803591375 
274691357875 


173228432300 
272216107900 


157319339976 
247216106676 




9- 


10. 






12039404650 
18919064450 


13764973075 
21630671975 
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PHOOFS OF DIVISIBILITY. 



Exercise 32. (Page 73.) 



I. 



I. 2. 3. 4. 6. 8. 9. 12 




21. 


5. 11 


2. 2 . 3 . 4 . 6 . 8 . 9 . 12 


22. 


2. 3. 4. 6. 8. 9. 12 


3. 2 . 3 . 4 . 6 . 12 


23. 


3.9. 11 


4. 3.5.9 


24. 


3.5.9 


5. 2. 3.4. 6.8.9. 11 . 12 


25. 


3. 9. 11 


6. 2 


26. 


3. 5. 11 


7. 3 . 9 . 11 


27. 


3.5.9 


8. 2.4.8.11 


28. 


5 


9. 2.4.8 


29. 


3.5. 11 


10. 2 . 3. 4.6. 8.9. 11 . 12 


30. 


3.9 


II. 3.6.9 


31. 


11 


12. 2. 4. 8. 11 


32. 


3.9. 11 


13. 3 . 6 . 11 


33- 


3 


14. 2. 3.4. 6. 8. 11 . 12 


34. 


3.9 


15. 2. 3. 4. 6.8.9. 12 


35. 


3.9. 11 


16. 11 


36. 


3.9 


17. 6 . 11 


37. 


3. 11 


18. 2 . 4 . 8 . 11 


38. 


3. 9 


19. 2 . 3 . 4 . 6 . 9 . 12 


39. 


11 


20. 2 . 4 . 5 . 10 


40. 


3.9. 11 


II. 




I. 5.5.5.5.5 


16. 


2.2.2.2. 2.2.7.11 


2. 2 . 3 . 7 . 7 . 11 


17. 


7 . 7. 11 . 11 


3. 3.3.3.5.5.5 


18. 


2.2.2.2.2.2.2.2.3.3.3 


4. 2.2.2.2.2.2.3.3.7 


19. 


2. 3. 11 . 11 . 11 


5. 2.3.7. 11. 11 


20. 


^.^.o.O.u.O.u.o.S 


6. 2.2.2.2.2.3.3.3.7 


21. 


2.2.2.2.2.2.2.7.11 


7. 2.2.2.2.3.3.7.7 


22. 


2. 3. 3. 7 . 7. 11 


0. o.3.3.«3.o.«5.11 


23. 


^.^.«5.o.o.t3.o.«5.o 


9. 2.2.2.2.3.3.3.3.7 


24. 


2.2.2.2.3.3.3.3.3 


10. 2.2.2.2.2.2.2.2.2.2.2.2.2 


25. 


2. 2.2. 7. 11 . 11 


II. 2. 2 . 2 . 3 . 3 . 3. 3. 11 


26. 


3.5. 5. 7 . 11 


12. 3.5.7.7 


27. 


2. 2.2.2.3.3.3. 11 


13. 3.3.3.3.3.3.7 


28. 


7.7. 7. 11 


14. 2.2.3.7.7.7 


29. 


2.2.3.3. 7. 11 


15. 3. 11. 11.11 




30. 


3.3.3.3. 11 . 11 



8 



ANSWERS. 



REDUCTION. 
Exercise 33. (Page 76.) 






1. 17361 halfpence. 

2. 88880 farthings. 

3. 193698 halfpence. 

4. 786926 farthings. 

5. 3720 

6. 141962 

7. 105210 

8. 530927 

9. 775657 

10. 441039 

11. 961601 twopences. 

12. 79995 threepences. 

13. 84883 fourpences. 

14. 37315 sixpences. 

15. 12061 half-crowns. 

16. 17875 sq. inches. 

17. 604800 seconds. 

18. 743681 ounces. 

19. 7(X)7 grains. 

20. 2368813 seconds. 

21. 3867319 seconds. 

22. 3155760000 seconds. 

(365J days = average 
year). 

23. 10586 ounces. 

24. 116J inches. 

25. 14532 feet. 

26. 30260 grains. 

27. 88888 cubic inches. 

28. 999000 grains. 

29. 4930416 sq. inches. 

30. 366388 sq. yards. 

31. 31556927i seconds. 



32. 31622400 seconds. 

33. 3055709 seconds. 

34. 25431305 seconds. 

35. 85931 grains. 

36. 58191 feet 

37. 673328 ounces. 

38. 506722 farthings. 

39. 1358880 drams. 

40. 78256 grains. 

41. 9595 farthings. 

42. 1574624 drams. 

43. 101095 grains. 

44. 99204 feet 

45. 643104 sq. inches. 

46. 17875 sq. inches. 

47. 2181240 seconds. 

48. 137036 inches. 

49. 91214 grains. 

0. 99528 grains. 

1. 348595 sq. feet 

2. 200944 grains. 

3. 40704 quarts. 

4. 2689542 Inches. 

5. 865170 inches. 

6. 582205 ounces. 

7. 44387 ounces. 

8. 124614 ounces. 

9. 2703294 inches. 

60. 42281 lbs. 

61. 76886 ounces. 

62. 81120 feet 

63. 15120 farthings 

64. 1186116 inches 





Exercise 34. (Page 78.) 




1. 314 lbs. 


6. 890 lbs. 


II. 23945 lbs. 


16. 6 


2. 406 „ 


7. 944 „ 


12. 2872 „ 


17. 13 


3. 497 „ 


8. 1083 „ 


13- 8275 „ 


18. U 


4. 585 „ 


9. 1222 „ 


14. 94258 „ 


19. 2( 


5. 751 „ 


10. 1333 „ 


15. 10789 „ 


. 20. 2 



REDUCTIOK. 



349 



Exercise 36. (Page 78.) 



1. ^8, Ss. 2ic?. 

2. ^95760 

3. ^£365335, Is. lO^d, 

4. ^164388, 15«. Hid. 

5. ^956535, Os. ll^d. 

6. ^852379, 0*. 2d. 

7. ^10310384, 19«. lO^d. 

8. ^338695, 13«. lOfd 

9. i;i458666, 15*. old. 

10. G.1203513, Ss. Id. 

11. G.19029480, 6«. 5}o?. 

12. G.2106391, %s. 34<^. 

13. G.29050323, 13«. \\d. 



14. G.3907116, 14*. 8|d 

15. G.89285714, 6«. 

16. ^£93750000 

17. 375000000 crowns. 

18. 4G.178571428, 12«. 

19. M.69444444, 12*. 

20. M.277777777, 21*. 

21. ^G.714285714, 6*. 

22. 1500000000 crowns. 

23. G.357142857, 3*. 

24. ^375000000 

25. 15625000 lbs. (Troy). 

26. 15625000 lbs. (Apoth.) 



27. 6739 tons 15 cwts. 3 qrs. 18f lbs. 

28. 11363636 furlongs 14 poles 3 yards. 

29. 1420454 miles 4 furlongs 14 poles 3 yards. 

30. 473484 leagues 2 miles 4 furl. 14 poles 3 yards. 

31. 14348 acres rood 4 poles 3 yards 4 feet. 

32. 22 sq. miles 268 acres rood 4 poles 3 yards 4 feet. 

33. 2666 poles 2 feet 3 inches. 

34. 10 yards 10 cub. feet 10 cub. inches. 

35. 147 miles 6 furl. 32 poles 2 yards 2 feet 3 inches. 

36. 824 tons 16 cwts. 2 qrs. 

37. 1578 miles 2 furl. 10 poles 2 yards 2 feet 4 inches. 

38. 44 cwts. 3 qrs. 7 lbs. 3 ounces. 

39. 4 tons 15 cwts. 3 qrs. 5 lbs. 

40. 2 acres 1 rood 20 poles. 

41. 1 lb. 3 oz. 13 dwts. 13 grains. 

42. 173 lbs. 7 oz. 6 dwts. 16 grains. 

43. 408 lbs. 

44. 1 ton 4 cwts. 2 qrs. 4 lbs. 2 ounces. 

45. 59 miles 32 poles. 

46. 16071428 tons 11 cwts. 1 qr. 20 lbs. 

47. 1004464 tons 5 cwts. 2 qrs. 24 lbs. 

48. 62779 tons 1 qr. 12 lbs. 

49. 416666 days 16 hours. 

50. 68493 years 55 days. 

5f. 771604 cub. yards 25 cub. feet 576 cub, inches. 

52. 3516625 loads. 

53. ^6431855, 9*. \d. 

54. 1071975 lbs. 10 oz. 18 dwts. 4 grains. 
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ANSWERS. 



55. 1071975 lbs. 10 oz. 7 drs. 16 grains. 

56. 10767 tons 12 cwts. 1 qr. 5 lbs. 15 oz. 4 drs. 

57. 25727421 packs 196 lbs. 

58. 137212916 ells 1 qr. 3 nails J inch. 

59. 32484 leagues 2 furl. 33 po. 1 yd. 1 ft. 112 inches. 

60. 1 sq. m. 344 ac. 1 ro. 18 po. 22 yds. 7 ft. 124 inchea 

61. 301493 lasts 2 qrs. 1 bus. 3 pks. 1 gal. 2 qts. 1 pint. 

62. 21439518 bar. 6 gal. 2 qts. 

63. 195 years 290 days 1 hour 27 min. 16 seconds. 

64. 765697 tuns 19 gal. 2 quarts 1 pint. 

65. G.6125576, 13«. Id, 



COMPOUND ADDITION. 



Exercise 36. (Page 81.) 





£ 8. d. 




£ 8. 


d. 




£ 


8. 


d. 




I. 


1029 15 2} 


7. 


2907 12 


H 


12. 


100 








2. 


9816 5 11 


8. 


1111 11 


111 


13- 


444 


4 


4 


3- 


13692 13 8} 


9- 


555 


1 


14. 


333 


3 




4. 


360 6 10 


10. 


1335 8 


U 


15- 


7790 


6 


h- 


5. 


1682 11 6| 


II. 


1111 11 


11} 


16. 


17877 


19 


3ir 


6. 


1747 8 lol 



















17. 1411 lbs. 11 oz. 1 dwt. 4 grs. 

18. 201 lbs. 9 oz. 1 scr% 7 grs. 

19. 1385 tons 14 cwts. 17 lbs. 5 oz. 7 drs. 

20. 32067 cub. yds. 11 cub. ft. 305 cub. in. 

21. 377 lea. 1 mile 6 fur. 12 po. 2 yds. 1 ft. 6 in. 

22. 2732 yds. 1 qr. 3 nls. Oj m. 

23. 2047 sq. mil. 439 ac. 1 ro. 32 po. 17 yds. 7 ft. 115 sq. 

24. 293 wks. 10 brs. 35 min. 

25. 54 qrs. 1 bush. 3 qts. 



COMPOUND COMPLEMENTARY ADDITION. 



Exercise 37. (Page 84.) 



£ 8. d. 

1. 86055 16 8 

2. 679809 13 10 
5. 7582776 17 4 
4. 7599 17 9 




£ 8. d. 

5. 3188 8 10 

6. 6020 17 8 

7. Q ^ ^ 



^ ^ ^\ 



£ 8. 

9. 4 4 

10. 337 17 

11. 105 16 



COMPOUND ADDITION. 
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12. 1 ac. 3 ro. 36 po. 26 J yds. 

13. 18 cwts. 2 qrs. 26 lbs. 

14. 3 fur. 37 po. 4| yds. 

15. 3 lbs. 4 oz. 17 dwts. 21 grs. 

16. 3 yds. 3 qrs. 2 nls. Ij iu. 

17. 2 wks. 5 dys. 23 brs. 50 sees. 

18. 113 lbs. 8 OZ. 4 drs. 2 scr. 6 gi-s. 



COMPOUND MULTIPLICATION 



Exercise 38. (Page 86.) 



£ 8. 

1. 51144 19 

2. 35781 17 

3. 725382 17 

4. 11000 5 

5. 34753 2 

6. 118 18 

7. 367 18 

8- 3679 3 

9- 4347 1 



10. 662 

11. 348417 

12. 433877 

13. 714450 

14. 23375 12 

15. 23574 11 

16. 18266 2 

17. 977 14 




18. 

19- 
20. 

21. 

22. 

24. 
25. 



£ 8. d. 

208 2 6i 

600 6 

5759 

3447 10 2 

368977 11 3J 

509281 8 5| 

38071 1 3 



310 13 6i 



26. 27 tons 6 cwts. 3 qrs. 1 lb. 8 oz. 

27. 81 miles 6 fur. 39 poles. 

28. 1 ton 1 cwt. 26 lbs. 15 oz. 

29. 418 tons 2 qrs. 12 lbs. 15 oz. 

30. 66 tons 6 cwts. 3 qrs. 3 oz. 

31. 39 yds. 2 in. 

32. 10 oz. 10 dwts. 10 grs. 



Exercise 39. (Page 87.) 



£ 8. d. 


£ 8, 


d. 




£ 8, d. 


I. 5 6 5i 


II. 36 17 


H 


21. 


55 17 9f 


2. 17 2 2| 


12. 38 15 


7| 


22. 


57 7| 


3. 16 6 ll| 


13. 42 4 


o| 


23- 


63 17 6 


4. 21 5 10 


14. 36 2 


4| 


24. 


68 8 9 


5. 23 19 Of 


15. 44 2 


1 


25- 


76 10 


6. 26 12 3? 


16. 47 2 


11 


26. 


85 3 4 


7. 30 8: 


17. 48 13 


4 


27. 


100 7 6 


8. 31 3 61 r 


18. 45 12 


6 


28. 


114 1 3 


9. 32 6 4} 


19. 52 1 


H 


I 29, 


Y^'^i \^ \'^ 


Jo. 34 11 11§ 1 


20. 63 4 


7 


\ ^^ 


. Y^"^ \ '^ 
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ANSWERS. 



COMPOUND DIVISION. 



£ 8, 

1. 24 17 

2. 258 4 

3. 17 

4. 11 

5. 9723 1 

6. 4804 12 

7. 2 

8. 3 4 

9. 149 17 

10. 37 13 

11. 221 5 

12. 147 12 

13. 1100 11 

14. 3 8 

15. 113 2 



Exercise 40. (Page 89.) 

16. 83105 

17. 10663 

18. 89 



8. 




14 



19. 2187 

20. 5 



14 11| 
8 111— 
16 6" 
16 



21. 
22. 

23. 
24. 

25. 
26. 

27. 

28. 



2 

222 

2 

2 

49 

19 

9 

432 



5 
15 
2 
1 
2 



29. 16716 

30. 26 



32 



6j 

4 
2] 
7i 
2j 



19 11: 

19 11: 

11: 

6 2 

12 7i 

13 4] 



-2 



31. 1 mile 3 fur. 10 poles 5 yds. 6 in. 

32. 16 cwts. 1 qr. 8 lbs. 2 oz. 

33. 2 cwts. 3 qi-s. 1^ lbs. 

34. 4 fur. 8 poles 3 yds. 2 ft. 

35. 3 cwts. 3 lbs. 3 drs. 

36. 3 cwts. 2 qrs. 12 lbs. 5 oz. 

37. 1 bush. 3 pecks 1 gal. 3 quai-ts 1 pint. 

38. 1 fur. 5 poles 2 yds. 2 ft. 8 in.— 138. 

39. ^12, Us, Id, 

40. 1 acre 10 poles 4 yds. 2 ft. 



Exercise 41. (Page 90.) 



I. 9 times. 


d. 


352 


2. 13 „ 


e. 


1296 


3- 7 » 


/• 


208 


4. 303 pereons 


9- 


506 


and 17o?. over. 


L 


1004 


5. 0. 17 


h 


1024 


h. 37 


I 


9876 


e. 41 







m. 34 

n, 35 

0, 476 

p. 560 

q. 970 

r. 807 

8, 769 



t. 29 

u, 59( 

r. 37 

w, 67 

:r. 93 

y, 921 

«. 10^ 
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MISCELLANEOUS QUESTIONS 



ON THE PRECEDING RULES. 



(I.— Page 92.) 



1. 17324026 

2. 1200001601 

3- Eleven thousand six hun- 

dred and three million, 
seven hundred thousand 
one hundred and sixty. 

MMMMDCCCCLXVII. 

CCIooDCLXXXIV. 

4- 10 miles 5 fur. 5 po. 5 jds. 

11 inches. 

5. 64873 

6. 1859010; 185901 

7. £29,98,4hd.;£l6,l0s,9id.; 

£1, 6s. Sid,; £4, 38. lid. 
S. 22 tons 5 cwts. 2 qrs. 
9. £2, I4s. lid. 

0. 4153227318; 5924718 

1. £ly28. 6d. 

2. 948007 

3. 8408386 
4* 57223 in each case. 
5. £423, 18«. 9d. 

^. £ly 128. 7id. 

7. 417tonsl3cwts. Iqr.l91bs. 

S. 457327 

9. £63, 1 Is. 9id. ; £36, 8*. 2id. 
^o. 35 

^ I . SeeTechnicalTerms(p.40). 
^2. 2666 poles 2 ft. 3 in. 
^3. 5 times £13, 11*. O^d. 
^4. 961 and 16 over (see text). 

25. 16 tons 17 cwts. 2 qrs. 

26. 2629440 minutes. 

27. 72 

28. 60748— -73; <see text). 

29. 1 cwt. 2 qrs. 18 lbs. 14 oz. 

(203) 



30. 17361 halfpence. 

31. 10 tons 5 cwts.; 1 ton 2 qrs. 

32. 45808416423 

33. 6506022250 fr.; 35747375 

population. 

34. 36218880 bolts. 

35. £481, 13*. Oid.; £13, 16*. 

lO^d. 

36. 9090909 

37. £1500, 4*.; £125, 0*. 4d 

38. 7 cwts. 3 qrs. 26 lbs. 

39. £8, 13*. 4d. 

40. 224461J feet. 

41. 179685 sq. feet. 

42. 49602 feet. 

43. 18561 qrs. 7 bush. 1 peck 

1 gal. 1 quart 1 pint. 

44. £4, 7*. 60?. 

45. A £350; B£450; C £720 

46. 4° 23' 10,V 

47. £1,11*. 7K; £4, 14*. lOjid. 

48. 77 shares. 

49. £15, 6*. 5jfl?. 

50. £17, 12*. lOid. 

51. £175, 15*. 8id.; £125, 3*. 

2id. 

52. 18 lbs. 2 oz. 18 dwts. 3 grs. 

53. 2 miles 5 fur. 39 po. 1 yd. 

4 in. 

54. 27 miles 1 fur. 15 po. 5 yds. 

3 in. 

55. 374 lbs. 

56. 2 ac. 3 ro. 2 po. 18 yds. 

8 ft. 72 in. 

57. 701 lbs. 6 oz. 6 dwts. 5 
grains. 

z 
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ANSWERS. 



58. 17 tons 14 cwts. 3 qrs. 21 

lbs. 2 oz. 

59. 13267583 

60. 20942352 sq. feet. 

61. 33 



62. 1^ 

63. 313632000 sq. inches. 

64. 570240 inches. 

65. 93 tuns 2 hbds. 17 gals. 

qts. If pints. 



(II.— Page 95.) 



I. 



16603418952 

802264963428 

633377986704 

2491164344376 

7204215586284 



2. 

1233752013 

1221402143 

12343695065 

123487585117 

123498685180156 



a, 17246823 
17427130695 
1742107862802 

b, 18495466 
18688827690 
1868233746284 

c. 106941791 
108058818815 
10802229196834 

d. 61735311 
62380725615 
6235906213314 

6. 44985336 
45455637240 
4543985147664 

/. 26232404 
26506651860 
2649744667096 



Sf. 90159531 
91102107915 
9107047011594 

h. 50341808 
50868108720 
5085044332192 

k. 62417619 
63070166835 
6304826392506 

.. 98137336 
99163317240 
9912887995664 

m. 39836357 
40252828005 
4023884906518 

n. 23733336 
23981467240 
2397312899664 



322299978 
337647596 
352995214 



368342832 
399038068 
414385686 



429733304 
44508092% 
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5. 



a. 83135—3 
16627—3 
3325—53 
9237—13 
7557—43 
11876—18 
5542—28 
2375—53 
1847—103 
1511—153 

>. 43362—4 
8672—14 
1734—64 
4818—4 
3942—4 
6194— 24 
2890—64 
1238—164 
963—139 
788—114 

• 79443—4 
15888—19 
3177—94 
8827—4 
7222—9 
11349—4 
5296—19 
2269—144 
1765—94 
1444—119 



c?. 112246 
22449—5 
4489—105 
12471—35 
10204—10 
16035—5 
7483—5 
3207—5 
2494—80 
2040—230 

e. 81791—2 
16358—7 
3271—82 
9087—42 
7435—32 
11684—17 
5452—57 
2336—157 
1817—132 
1487—32 

/. 47695 
9539 

1907—100 
5299—20 
4335—50 
6813—20 
3179—50 
1362—125 
1059—200 
867—50 



g. 163926—2 
32785—7 
6557—7 
18102—42 
14902—22 
23418—2 
10928—32 
4683—107 
3642—182 
2980—132 

h, 91530—2 
18306—2 
3661—27 
10170—2 
8320—52 
13075—27 
6102—2 
2615—27 
2034—2 
1664—52 

k 113486—2 
22697—7 
4539—57 
12609—27 
10316—52 
16212—12 
7565—57 
3242—82 
2521—207 
2063—107 



I 178431—2 
35686—7 
7137—32 
19825—32 
16221—2 
25490—7 
11895—32 
6098—7 
3965—32 
3244—57 

m, 72429—3 
14485—23 
2897—23 
8047- 33 
6584—28 
10347—3 
4828—48 
2069 - 73 
1609—123 
1316—248 

n. 43151—2 
8630—7 
1726—7 
4794—27 
3922—47 
6164—17 
2876—57 
1232—157 
958—207 
784—157 



6. 



^- 2944335 
14721675 
20610345 
26499015 
32387685 
44165025 
73608375 



220825125 

515258625 

90685518 

97163055 

103640592 

103051725 

161938425 



h, 1611225 
8056125 
11278575 
14501025 
17723475 
24168375 
40280625 



120841875 

281964375 

49625730 

53170425 

56715120 

56392875 

88617375 
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c, 3555910 
17779550 
24891370 
32003190 
39115010 
53338650 
88897750 
266693250 
622284250 
109522028 
117345030 
125168032 
124456850 
195575050 

d. 2166770 
10833850 
15167390 
19500930 
23834470 
32501550 
54169250 
162507750 
379184750 
66736516 
71503410 
76270304 
75836950 
119172350 



6. 3944455 
19722275 
27611185 
35500095 
43389005 
59166825 
98611375 
295834126 
690279625 
121489214 
130167015 
138844816 
138055925 
216945025 

/. 833380 
4166900 
5833660 
7500420 
9167180 
12500700 
20834500 
62503500 
145841500 
25668104 
27501540 
29334976 
29168300 
45835900 



g, 4905585 
24527925 
34339095 
44150265 
53961435 
73583775 
122639625 
367918875 
858477375 
151092018 
161884305 
172676592 
171695475 
269807175 

h, 2161105 
10805525 
15127735 
19449945 
23772155 
32416575 
54027625 
162082875 
378193375 
66562034 
71316465 
76070896 
75638675 
118860775 



k, 2272725 
11363625 
15909075 
20454525 
24999975 
34090875 
56818125 
170454375 
397726875 
69999930 
74999925 
79999920 
79545375 
124999875 

I 3883275 
19416375 
27182925 
34949475 
42716025 
58249125 
97081875 
291245625 
679573125 
119604870 
128148075 
136691280 
135914625 
213580125 



a, 15800433—420 
1578621—1608 
157847—90834 
15784—648771 

b. 91654869—441 
9157237—1809 
915641—30213 
91563—306135 



7. 

c. 86503324—807 
8642546—4029 
864176—85659 
86416—907899 

d. 29675405—261 
2964869—4725 
296460—26316 
29645—759501 



e, 81514479—222 
81441 10~88&3 
814337—79080 
81433—46176 



HIGHEST COMMON FACTOR. 
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HIGHEST COMMON FACTOR. 



Exercise 42. (Page 99.) 



1. 167 

2. 121 

3. Ill 

4. 7 

5. 2376 

6. 19 

7. 23 



8. 14 

9. 4 

10. 18 

11. 42 

12. 1008 

13. 83 

14. 55 



15. 33 

16. 4 



17. 
18. 



11 
3 

19. 1155 

20. 17 

21. 629 



22. 2223 

23. 789 

24. 854 

25. 25659 

26. 10087 

27. 1 

28. 14245 



29. 34567 

30. 20121 

31. 187 

32. 74 

33. 35 

34. 36 

35. 99 



LOWEST COMMON MULTIPLE. 



Exercise 43. (Page 100.) 



1. 31944 

2. 32076 

3. 8085 

4. 28125 

5. 27951 

6. 105644 



7. 103125 

8. 83853 

9. 99792 

10. 235224 

11. 31104 

12. 74088 



13. 34848 

14. 34496 

15. 297675 

16. 498960 

17. 88704 



18. 274428 

19. 19712 

20. 51744 

21. 30898033320' 

22. 1995840 



Exercise 44. (Page 101.) 



'. 13728 

2. 3360 

3. 6930 

4. 1716 

5- 459000 
^- 71280 
I' 609840 

5. 396 



9- 


6300 


17. 


10. 


1591744 


18. 


II. 


720 


19- 


12. 


27720 


20. 


13- 


334639305 


21. 


14. 


456326325 


22. 


15. 


720720 


23- 


16. 


10080 





15120 

11880 

352800 

360360 

25200 

863940 

196560 



24. 

25- 
26. 

27. 
28. 

29. 
30. 



1205820 

55440 

58968 

249480 

2882880 

7396040282400^ 

139423284 
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ANSWERS. 



FRACTIONAL ARITHMETIC. 



VULGAR FRACTIONS. 



I. 

2. 



5- 



45 

T7r> 

28 

TT> 

42 

TT> 

208 

"T5~3 

Q6 



60 

TTT) 

66 

56 



76 

TTr> 

84 

TT) 

70 



Exercise 45. (Page 104.) 



90 

nr 

112 
TT" 
84 
TT 



240 
112 



256 320 

"T5~> -rr 



128 
~5~3 



144 



6. 

7- 
8. 

9- 

lO. 



2275 6826 11 375 
100 > "TTRTJ lOO 3 
891 9072 8181 

1800 8064 9000 
~T5 



9009 
100 



704 4800 

-VT9 ~inr"> • 

6328 5432 

57 > -Tr-> 



) 73 
646 4 

6992 
-TT~ 



3169 

32 

2808 
► ~T5~ 
6 33 6 

25720 
» FT— 



Exercise 46. (Page 104.) 



I. 

2. 

3- 

4- 
5- 



3 3 3 
Tir» TT> T? 

7 7 7 

YT> ^F> TT 

2 2 2 

TT) TT» FT 

4 4 4 
TT> Tl^J 7T 

7 7 7 

TTr> TXrS^J TTTT 



6. 

7. 
8. 

9- 

lO. 



Ill 
TTTT> 

131 

TT^TT* 

113 
TTTT) 

99 
2400) 

210 
TTSTT* 



111 
T¥TT> 

131 
IfFTT) 

113 
7TTT» 

9 9 
2700» 

210 
822d> 



111 
TTTTF* 

131 
ITTTTS") 

113 
FTTT) 

99 
2 S 00 > 

210 
¥TTT> 



111 
TTTTT 

131 
T7TT 

113 

99 
3 600 

210 
TITTTT 



1. 17 J; 169 

2. 143^; 4571f 

3. 45ft; 48^ 



Exercise 47. (Page 105.) 

4. 233^^ 7. 998,.% 

5. 1002|Q1^ 8. 12316|*f 

6. 1006|Jf 



9. 131SJM 
lo. 1284JIH 



I. ¥;^ 

2. li^P 



3. J-^J^ 

4. ^W^ 



Exercise 48. (Page 106.) 

^. 226^908 
6. ^i^ 



7. 129.8j81ft 
8.141 



9. ^W^ 

10. ^gff^ 



Exercise 49. (Page 106.) 



-i* ^77 » 7 
3- I; ¥t 



4- M; iiff 

6. if; m 
7- \<l^-, * 



8. i8t; it 
9- M; S 
lo- tti; mf 



YULGAR FRACnOKS. 
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Ezeroise 50. 



1. i 

2. ^orl?!^ 

3- U 

4. 4^or238i 

5- 48 



(Page 107.) 

7. 1512 

9. ^F or 107^ 
lo. J^or2^ 



Exercise 51. 



I. 

2. 

3- 
4. 
5. 



80 . 20 . 15 . la 

60 
9079 . 1990 . 19« . 18B0 

3465 
210 . ass . 106 . 170 

390 
80.45.50.96 

510 
240.225.228.290 
660 



(Page 108.) 

^ »08 . 3375 . 3900 



7- 

8. 
9- 

lO. 



17550 
8230 . 3240 . 3249 

3430 
224 . 22 5 . 170 

240 
560 . 441 ■ 912 

4033 

60 . 525 . 1974 

3320 



Exercise 52. (Page 108.) 

(The fractions are placed in order of magnitude — the largest first.) 



I. 


3 4 1 


4. 


17 11 


6 


d> 11) 3 


T¥> TPZf 


T 


2. 


4 3 2 

7> T> T 


5. 


6 5 4 








6. 


11 Q 


7 


3. 


20 15 13 


13> 11» 


IT 


21' ld> 14 


7. 


13 22 


17 






2 5> 4 6> 


36 



8. 
9. 

lO. 



5 

5 

19 



4 
TT» 

4 
19» 



7 

3 

1 7 



ADDITION, &c., OF VULGAK FRACTIONS. 



I. 1 

3. Il5\ 

4. 5} 

5. 4 

6. 39| 

7. 12 

8. 1 



Exercise 53. (Page 112.) 



9. 


64| 


17. 


lA 


lO. 


7i* 


18. 


165% 


II. 


Sfl 


19. 


2MM 


12. 


lOfJ 


20. 


f/^ 


13. 


Wf 


21. 


4AV 


14. 


l|j 


22. 


IJ 


15. 


5 


23- 


4fj 


16. 


H 


24. 


13| 



25. 


m 


33- 


26. 


M 


34. 


27. 


3M 


35. 


28. 


8jf 


36. 


29. 


1^ 


37. 


30. 


8l| 


38. 


31. 


Jtz 


39. 


32. 


-A 


40. 
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ANSWERS. 



1. 100 

2. 415 

3. 30 

4. 3J 



Exercise 54. 



5. 2 

7. 8i 

8. 30j 



9. llf 

10. 8lf 

11. 13 

12. 35f 



(Page 113.) 

13. A 

14. * 

15. 4^ 

16. 2150 



17. 24 Jf 

18. 1? 

20. tI^ 



I. 2f 
3. 7A 



2* ^ 



Exercise 55. (Page 114.) 

4. 2i 7. 6§ 10. 5^ 

5. 1^- 8. 30 II. 46| 

6. 9^ 9. 2ft^ 12. 76 



Exercise 56. (Page 114.) 



3. H 

4. A 



5. yV 

6- 1^5 




9' 2d5d& 



Exercise 57. (Page 115.) 



1. 1 

2. 12 



3. 1260 

4. 4080 



5. 140 

6. 43t 



7. 38f 

8. 183} 



9. HA 

10. 234 



Exercises on Complex Fractions. (Page 116.) 



k 4j 



1. 2 

2. 12 

3. 
4. 

7. uS% 

8. 1 

9. 2B 



10. 


1 


II. 


H 


12. 


4 


13- 


lim 


14. 


i 


15. 


1 


16. 


4i 


17. 


2 


18. 


8 



19. 2 

20. 2 

21. 2 

22. 5 

23. 17i 

24. 1 

25. H 

26. 1 



27. 1 

28. 1 

29. 6 

30. 1 

31. 1 

32. 1 

33- i 

34. im 



35. m^ 
36. 1 

37. 1 

38. 2 

39- -r 

40. IJI 

41. 1 

42. 2^ 



•g 



CROSS OR COMPLEX REDUCTION. 

Exercise 58. (Page 119.) 

1. 40 tons 3 cwts. 2 qrs. 8 lbs. 6. ^1103214 

2. 4200 guineas. 7. ^8154762 

3. 35280 TOoidores. 8. 4362000 guineas. 

4. £6070386 9. 4841820 guineas. 

5. ^38683575 10. 24209100 guineas. 



VULGAR TRACTIONS. 
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EEDUCTION OF VULGAR FRACTIONS. 



I. 2 

2- 1T2 



3 

4. 



■-^ 



Exercise 69. (Page 120.) 



13. IS8. 2ld. 

14. i 

15. 5«. 6d.; JJ 



t:| 


7. ?|fk 


9- ffk 


11. IJ 

12. 7(?40 


16. ^1, ] 

17. 13«. 


L6«.; 

16«. 10c?. 
4d. 


18. £2, 

19. 5 yd 

20. 18*. 


13«. 4^. 
s. ft. 9 in. 



DECIMAL FRACTIONS. 



Exercise 60. (Page 122.) 

1. -3; -0007; •(X)0012 

2. -4; -144 



3. -48828125 

4. -2096 



I. 



2. 



5. -732421875 

6. -8145 

7. -897216796875 



Exercise 61. 



ij5> i 

40 J 4d3o 

3- A; s^ 

4- f; riu 

5» sdotf* 4oTy 



8. -8192 

9. -0000512 
10. -91552734375 



(Page 122.) 
7. . ooo 1 >ooo; ^Af 

9- ItJW J ^^ JSJuTT 

^o. 25oooo?nj> r^2T?ny 



Exercise 62. (Page 123.) 



1. 825-41463 

2. 518-3106 

3. 145-07127 

4. 35-877 

5. 12514-47745 



6. 228-7315 

7. 6297-5554 

8. 5317-5198 

9. 192-90197 
10. 169-59604 



11. 37535-8406 

12. 1899-67276 

13. 1697913434767 

14. 90517-96474857 

15. 84274-6317421 



1. 38-5108 

2. 48-511 

3. 123-42077 

4. -88093 

5. 5-3263457 



Exercise 63. (Page 124.) 



6. 146-49913055 

7. -05335 

8. 1853-823396 

9. 230-9919986 
10. -998899 



11. -099001 

12. -0000991 

13. -0000999 

14. 4999-263999 

15. 9999-99918548- 
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ANSWERS. 



Ezeroise 64. (Page 124.) 



I. 106-5918 






II. -0040804 




21. 


•0756 


2. -003 




12. 2400-6 


22. 


3707724 


3. -01653377 


13. -00756 


23- 


•82008 


4. -4206969 




14. -389464 


24. 


-00001 


5. -0000128 




15. -113022 


25- 


800 


6. -251 




16. -0100396 


26. 


•0000000156 


7. -000080223 


17. -268975 


27. 


•0000406 


8. -0020304 




18. 74-9265 


28. 


-0000000001203 


9. 1-173 




19. -00749265 


29. 


-00000000002 


10. -0029808 




20. -0016 


30. 


W00000006012 




Exercise 66. (Page 126.) 




I. 125-0480 


6. 


69-8038 


II. -1702 


16. -0633 


2. 1-1252 


7. 


1-1664 


12. 18-2766 


17. ^0668 


3. 597-2971 


8. 


•7315 


13. -0276 


18. 0123 


4. -8586 


9- 


4-0073 


14. -0126 


19. 3491-7595 


5. -1492 


10. 


186-2936 


15. -4337 


20. -0002 




Exercise 66. (Page 126.) 




I. 1-3 




15. 3000 


28. 


130; 1-3; 130 


2. 19880 




16. 408000 


29. 


1-2; 240; 9 


3. -03 




17. 43-47826 + 


30- 


8000; -00125 


4. 45-8723 + 




18. -0864; 234-376 


31' 


26-5841 


5. -002215 




19. -000016 + 


32. 


•000064 


6. 7500 




20. 4444-4 


33- 


-000000027 


7. -603 




21. 24600 


34. 


•00000000147 


8. 26987-142 


58 + 


22. 600600 


35- 


147000000000 


9. 3000 




23. 6-006 


36. 


-00099 


10. -03 




24. 545-6 


37. 


9900000000000 


II. 3 




25. -0096; 9600 


38. 


•0000000000004 


12. 22500 




26. 800; -08; 8 


39- 


400 


13. 13; 130; 


-013 


27. -0004; 4000; 40 


40. 


•0000028 


14. -00012 












E 


xercise 67. (Page 128.) 




I. 16-079C 


1 




5. -0896 




8. -0421 


2. 3571-32 


152 




6. -0526 




9. 117-2282 


3. 15-2865 


» 




7. 24-3073 




10. 2-4671 


4. 6-8821 

















REPEATIKQ DECIMALS. 
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REPEATING DECIMALS. 



Exercise 68. 



I. 



2- 1> f J m% 

3- mi; i¥A\ 
5- M¥f; m 



<Page 129.) 
7- Mft 



Exercise 69. 

3* flslsr 4- ssSoooo 

b' 999T00 

^' tooaoJ Jtfoooo 



(Page 130.) 

7. mih mm 

°' ivflij Mill 



Exercise 70. (Page 131.) 



1. 2407-954532 

2. 58-785815 

3. 103-302456 

4. 923-703334 



5. 69-597947 

6. 159-607806 

7. 4-203575 



8. 34-871717 

9. 47-617511 
10. 3-433010 



1. 5-81 

2. -007 



Exercise 71. (Page isa.) 



3. -027045 

4. 8-8 



5. 5-6 

6. -0792 



7. 1-263736 

8. -075 



9. -012484 
10. -026744 



REDUCTION OF DECIMALS. 
Exercise 72. (Page 136.) 



I. -0645 


5. -2937 


9. -4875 


13. -6823 


17. -8666 


2. -1197 


6. -3364 


10. -5114 


14. -7343 


18. -9406 


3. -1729 


7. -3916 


II. -5989 


15. -775 


19. -9583 


4. -2489 


8. -4385 


12. -6354 


16. -8312 


20. -9989 
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ANSWERS. 



d. 



Exercise 73. (Page 136.) 



8. d. 



d. 



I. 2| 


7. 4 


4 


13. 


8 1} 


2. 1 7j 


8. 5 


5i 


14. 


8 8j 


3- 1 Hi 


9. 5 


10 


15. 


9 5 


4. 2 10 


10. 6 


If 


16. 


9 9f 


5. 3 5 


II. 6 


9i 


17. 


10 10 


6. 3 lOi 


12. 7 


7i 


18. 


11 Hi 



8. d. 

19. 12 ^ 

20. 12 9 

21. 13 OJ 

22. 13 7 

23. 14 6i 

24. 15 11 J 



8. d. 

25. 16 1 

26. 16 9J 

27. 17 8 

28. 18 3i 

29. 18 9^ 

30. 19 9j 



MISCELLANEOUS QUESTIONS IN DECIMALS. 



(Page 137.) 



I. 
2. 

3- 

4. 

5. 
6. 

7. 
8. 

9- 
10. 
II. 

12. 

13- 
14. 

15- 
16. 

17. 
18. 

19. 
20. 

21. 
22. 



•06875 
•068965 
28. 3iG?. 

•680539772 

•026 

•416 

•001953125 
3 qi*s. 7 lbs. 

•0138 

4^632936507 

14 ac. 20 po. 12 yds. 129f 
inches. 

•82886904761 

£\, bs. 0|<^.^0012 

2 miles 2 fur. 33 po. 2 ft. 

2 inches. 
J. 325 

•119140625 

•16 
•38390625 

•863 

•00875 

•48 
1^224 



23. ^23125 

24. 14«. 9c?. 

25. -0234375 

26. •ooiise 

27. 3 tons 7 cwts. 3 qrs. 22 lbs. 

28. 18«. 9o?.; -875 

29. 1 lb. 

30. Both = 7«. 6fl?. 

31. ^ or 6f 

32. f ; /(tJ irfif 

33. 13^13493 

34. 5621 or 562i\j 

35. 2665 

36. -3125 

37. ^ J or ^2826 + 

38. 16«. 4§G?.; 16a. 4r*^.\ 16*. 

4j^. ; or as 27005 to 
27000 to 26994 

39. 1-3 

40. 1-2130375 

41. £A, lbs. ^d.\ -0046875 

42. ^2685546875 

43. ^095 

44. 7 times. 

45. 390^625 



SIMPLE PRACTICE. 
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COMMEECIAL AKITHMETIC. 

SIMPLE PRACTICE. 



Exercise 74. (Page 141.) 



I. 




2. 




3- 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


6172 10 





33945 10 





11728 





4115 





22630 6 


8 


7818 13 


4 


3086 5 





16972 15 





5864 





2469 





13578 4 





4691 4 





2057 10 





11315 3 


4 


3909 6 


8 


4. 




5. 




6. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


39456 





17283 10 





11140 7 


6 


26304 





11522 6 


8 


8912 6 





19728 





8641 15 





7426 18 


4 


15782 8 





6913 8 





5941 10 


8 


13152 





5761 3 


4 


5570 3 
4456 3 


9 



7. 




8. 




9. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


5709 15 





11404 5 





7098 12 


6 


4567 16 





9123 8 





5678 18 





3806 10 





7602 16 


8 


4732 8 


4 


3045 4 





6082 5 


4 


3785 18 


8 


2854 17 


6 


5702 2 


6 


3549 6 


3 


2283 18 





4561 14 





2839 9 





lO. 




II. 




12. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


12345 12 


6 


1080 9 


6 


2191 7 





9876 10 





720 6 


4 


1460 18 





8230 8 


4 


540 4 


9 


1095 13 


6 


6584 6 


8 


360 3 


2 


730 9 





6172 16 


3 


270 2 


4i 


547 16 


9 


4938 5 





180 1 


7 


365 4 


6 






90 


H 


182 12 


3 






45 


4f 


91 6 


l\ 
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13- 






>• 


15. 




£ 8. d. 




£ 8. 


d. 


£ 8. 


d. 


804 19 




1913 11 


6 


549 13 


6 


536 12 8 




1275 14 


4 


366 9 





402 9 6 




956 15 


9 


274 16 


9 


268 6 4 




637 17 


2 


183 4 


6 


201 4 9 




478 7 ] 


loi 


137 8 


4i 


134 3 2 




318 18 


7 


91 12 


3 


67 1 7 




159 9 


3| 


45 16 


u 


33 10 9i 


79 14 


7| 


22 18 


oi 


i6. 




17. 




18. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


54526 13 


4 


16563 6 


8 


45267 10 





49074 





14907 





40740 15 





45802 8 





13913 4 





38024 14 





43621 6 


8 


13250 13 


4 


36214 





40895 





12422 10 





33950 12 


6 


19. 




20. 




21. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d. 


83239 3 


4 


63879 3 


4 


26599 4 





74915 5 





57491 5 





25860 6 


8 


69920 18 





53658 10 





25121 9 


4 


66591 6 


8 


51103 6 


8 


24936 15 





62429 7 


6 


47909 7 


6 


24382 12 
24013 3 



4 


22. 




23- 




24. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d 


12719 8 





53265 12 





29494 16 





12366 1 


8 


51786 





27310 





12012 15 


4 


50306 8 





24579 





11924 8 


9 


49936 10 





22940 8 





11659 9 





48826 16 





20755 12 





11482 15 


10 


48087 





20482 10 





25. 




26. 




27. 




£ 8. 


d. 


£ 8. 


d. 


£ 8. 


d 


14949 9 





8994 12 





23299 10 





13842 1 


8 


8328 6 


8 


21034 5 


5 


12457 17 


6 


7495 10 





20710 13 


4 


11627 7 





6995 16 





20387 1 


3 


10519 19 


8 


6329 10 


8 


22063 9 


2 


10381 11 


3 


6246 5 










SIMPLE PRACTICE. 
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28. 

£ 8. d. 

16329 18 

14742 5 5 

14515 9 4 

14288 13 3 

14061 17 2 



29. 

£ 8. d. 

21013 1 

19169 16 

18248 3 6 

17510 17 6 

20644 8 



30- 

£ 8. d. 

93933 3 

85693 8 

81573 10 6 

78277 12 6 

92285 4 



31. 

£ 8. d. 

32722 7 8 

31058 10 8 

27730 16 8 

26066 19 8 

25789 13 6 

34. 

£ 8. d. 

56499 7 3 

52111 1 3 

33095 1 11 

37483 7 11 

40774 12 5 



£ 8. 

37. 335 16 

38. 308 

39. 654 14 

40. 688 2 

41. 940 17 

42. 8217 10 

43. 5760 2 

44. 7427 5 

45. 3431 15 

46. 14063 4 

47. 4642 13 

48. 4318 4 

49. 683 12 

50. 2369 10 

51. 2365 3 

52. 1171 13 

53. 1287 6 

54. 2412 5 

55. 3296 5 

56. 7715 6 



d. 




H 


57. 


7 


58. 


94 


59- 


li 


60. 


7i 


61. 


4 


62. 


8i 


63. 


9 


64. 


8 


65. 


5i 


66. 


3 


67. 


li 


68. 


3i 


69. 


8i 


70. 


m 


71. 


^ 


72. 


11 


73. 


8i 


74. 


Oi 


75. 


Hi 


76. 



32. 

£ 8. d. 

21299 19 8 

20216 18 8 

18050 16 8 

16967 15 8 

16787 5 6 

35- 

£ 8. d. 

82702 9 6 

81316 8 

78544 5 

101645 10 

103493 12 

£ 8. d. 

5450 

4293 

7985 

6601 
24206 
18385 
23925 
90208 
331244 
137487 

3627 

1535 

2243 

2817 

7364 

2265 

1033 

1829 

4830 

9678 



33. 

£ 8. 

7723 14 
7123 16 
4524 
5124 
5574 1 



d. 

3 

3 

4 11 

2 11 



36. 
£ 8. d. 

48048 1 6 

47242 16 

45632 5 

59053 10 

60127 4 

£ 8. 

27604 8 
3099 

12551 
1235 
4642 

12954 

27686 

73001 

48439 
227375 

47804 

98463 

98139 

18041 

55207 

15276 
118092 
570001 



77- 
78. 

79. 
80. 

81. 

82. 

83. 
84. 

85. 
86. 

87. 
88. 
89. 
90. 

91. 
92. 

93. 

94. 

95. 13300451 

96. 240502029 



w& 



ANSWERS. 



COMPOUND PKACTICE. 
Exercise 76. (Page 144.) 





£ 8. 


d. 




£ «. 


d. 




£ 8. d. 


I. 


4480 14 


8i 


13. 


13 9 


0| 


25. 


502 6 IO1 


2. 


2493 4 


m 


14. 


33 16 


7j 


26. 


36 10 2; 


3- 


281 4 


5^ 


15- 


20 7 


9} 


27. 


71 15 


4. 


50 12 


16. 


14069 10 


74 


28. 


110 17 3jLf 


5. 


204 14 


17. 


2516 17 


6 


29. 


13 5 m- 


6. 


160 6 


H 


18. 


26 17 


8i 


30. 


529 7j 


7- 


92 7 


o| 


19. 


5 1 





31. 


937 13 2 


8. 


485 5 


20. 


3 14 


9 


32. 


25 2 3^ 


9- 


44 13 


435 


21. 


4 17 


loi 


33- 


186 19 9; 


lO. 


258 5 


3 


22. 


13 19 


H 


34. 


781 5 2- 


II. 


85 10 


Hi 


23. 


36 4 


6 


35- 


143 qrs. 7 bus. 


12. 


1350 14 


oi 


24. 


3 


n 




3|i pks. 



VARIATION. 
Exercise 76. (Page 148.) 



1. 11 hrs. 

2. 15 men. 

3. 2s. Ad. 

4. £835, IZs. l\d. 

5. 28 horses. 

6. 4lbs.loz.9(iwts. 

22tgf grs. 

7. ^50 

8. .£7700 

9. 44 sacks. 

10. 11 days. 

11. £26,10*. 

12. £19, 14«. lid. 

13. £48, 16«. 4.\ld. 

14. £810, 12*. 6d 

15. 8 days. 

16. 4 days. 

17. £31, 5*. 

18. 34 chests. 

19. 28 hoi-ses. 

20. 90 navvies. 

21. 18 days. 
22. 10 hours. 



23. 2 days. 

24. 21 days. 

25. £2, 5*. 9(3?. 

26. 12 days. 

27. 96 days. 

28. 18 men. 

29. 14 pei*sons. 

30. 15 men. 

31. 5 hours. 

32. 15 men. 

33. £51, 4*. Sid. 

34. 108 men. 

35. £33, 1«. 6c?. 

36. 9}8| days. 

37. 108 miles. 

38. 81 men. 

39. £21, 7«. 6d. 

40. 21 weeks. 

41. £7, 10*. 

42. 45 weeks. 

43. 6 days. 

44. 660 men. 

45. £1, 0*. l^d. 



46. 9 men. 

47. 14 men. 

48. 21 days. 

49. ^48 

0. £1, 6*. 9M 

1. £8 

2. 8 days. 

3. £3050, 15*. 6d. 

4. ^50 

5. 181 ac. 1 ro 

30f po. 

6. 20JJ§J houra. 

7. £107, 8*. 9d. 

8. 4^ miles. 

9. 34 qrs. 3 bus. 

2 pks. 

60. 31 qrs. 2 bus. 

61. 9 days. 

62. 2 men. 

63. 16 days. 

64. 1980 yards. 

65. 12f hours. 

66. 132 days. 



SIMPLS I2ITEB£ST. 
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SIMPLE INTEREST. 







Exercise 77. (Page 153.) 








& 8. 


It 


& 8. d. £ 


8. 


d. 


I. 


897 7 


li 


II. 475 15 3 


21. 885 


12 


7-93125 


2. 


124 6 


3 


12. 495 14 218 


22. 33 


1 


n 


3- 
4. 


66 15 
40 13 


4^^ 


13. 128 12 6 

14. 450 


23. 65 

24. 289 


19 
5 


6 


5- 


45 2 


6 


IS- 72 9 7fi 


25. 38 


14 


6. 


11 6 





16. 1296 1 


26. 220 


5 


i| 


7. 


265 12 


Hi 


17. 749 2 


27. 216 








8. 


445 5 


10 


i8v 603 1 6i + 


28. 226 


13 


1 


9- 


1 5 





19. 170 5 + 


29. 171 





1 


a 


21 17 


6 


20. 995 10 


30. 977 


5 


4* 






Exercise 78. (Page 155.) 








£ 8. 


d. 


£ <. d. 


£ 


8. d. 


I. 


1 4 


71 


8. 333 6 8| 


15. 


15 


4 2^ 


2. 


145 13 


5| 


9. 55 11 If 


16. 724 


16 4| 


3- 


870 13 


If 


10. 777 3 5| 


17. 1888 


12 111 


4- 


99 17 


9} 


II. 405 15 10 


18. 3521 


9 9| 


5- 


801 11 


6? 


12. 1 8i 


19. 244 


1 2 


6. 


24 13 


8} 


13. 7 4i 


20. 1080 


14 li 


7- 


1015 


2| 


14. 4 11 5| 












Ex 


:ercise 79. (Page 156.) 








£ t. 


d. 


& 8. d. 


£ 


A. d. 


I. 


16 18 


2| 


9. 135 5 lOf 


18. 


98 


14 If 


2. 


32 2 


7| 


10. 30 2 4| 


19- 


3 


3 5} 


3- 


47 7 


o| 


II. 59 3 lOj 


20. 


65 


12 ll 


4- 


62 11 


b\ 


12. 104 17 1 


21. 


71 


14 2i 


5. 


77 15 


10 r 


13. 120 1 5i 


22. 


27 


3 % 


6. 


93 


1: 


14. 82 17 7i 


23- 


72 


9 2: 


7- 


108 2 


10: 


15. 75 19 


24. 


63 


19 1; 


8. 


122 I 


8: 


16. 46 10 2 


25. 1369 


17 3 








17. 15 7 5} ' 










Ex 


:ercise 80. (Page 155.) 








£ 8. 


d. 


£ a d. 


£ 


ik d. 


I 


. 750 





4. 318 15 


8. 1 


Ub 


10 


2 


. 703 2 


6 


5. 98 15 10 


9. i 


356 


13 4 


3. 5ie 11 


7i 


6- 236 6 8 


10. J 


936 


11 3 








7. 196 6 8 


1 







(2d8) 



^k 
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ANSWERS. 



I. 9 7o, 

2- 3i 7c 



Exercise 81. (Page 157.) 



3- 3i 7c 

4- 3i 7c 



5- 104 7c 
6. 7 7o 



7. 4i 7. 

8. 50 7. 



9- 5i 7c 
lo. 4 7„ 



1. 6i yrs. 

2. 7 



99 



Exercise 82. (Page 158.) 
3. 5^ yrs. I 5. 2i yrs. 7. S\M} yrs. 



4. 7 



» 



I 6. 2j 



» 



>» 



9. 4 yrs. 

10. 8i „ 



Exercise 83. (Page 158.) 



£ 8. d. 

1. 1000 

2. 175 

3. 1423 14 6tf 



£ «. d. 

4. 40 16 8 

5. 258 13 6 

6. 90 13 4 

7. 500 



£ «. d. 

8. 631 6 9f5 

9. 369 
10. 933 6 8 



Exercise 84. (Page 159.) 



£ 8. d, 

1. 5 5j 

2. 8 6 

3. 9 lOi 

4. 11 5} 

5. 13 8^ 

6. 16 5; 

7. 19 

8. 1 1 

9. 2 1 9i 
10. 1 17 5| 





26. 11 

27. 8 

28. 5 

29. 216 

30. 149 



DISCOUNT AND PRESENT WORTH. 



£ 8. d. 

1. 5000 

2. 295 16 8 

3. 450 
4. 800 



Exercise 85. (Page 160.) 

£ 8. d. 

5. 311 If^ 

6. 1372 12 2f 

7. 500 

8. 1780 



£ 8. d. 

9. 1430 14 7 

10. 792 15 

11. 9200 

12. 693 10 



CHAIN RULE AND BARTER. 
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Exercise 86. (Page 161,) 



& 8. d. 

1. 7 8 

2. 18 2Jfi 

3. 38 8 



£ 8. d. 

4. 18 2^\ 

5. 29 3 4 

6. 23 2 44 

7. 12 18 9 



£> 8. d. 

8. 16 18 7| 

9. 2169 
10. 161 5 



1. 2f lbs. 

2. 84 eggs. 

3. 60 gallons. 

4. £2j 16*. 



CHAIN RULE AND BARTER. 

Exercise 87. (Page 163.) 

5. 112 lbs. 

6. 3 lbs. 

7. ^12 

8. 256 yards. 

EXCHANGE. 



9. 981f thalers. 

10. 9425 ponies. 

11. 20 gulden. 



Exercise 88. 



1. ^1 = 25-92 francs. 

2. 122 florins. 

3. 100 gulden. 

4. 62J nearly. 

5. ^1 = 25-22 francs. 



(Page 165.) 

6. ^1050 

7. 539]^,y Austrian lire. 

8. £1, 19«. 4^z^d. 

9. £2, 3«. 2||Jjfo?. gain. 
10. £11, 58. gain. 



FELLOWSHIP (Simple). 
Exercise 89. (Page 167.) 



1. A's = £350; B's = £450. 

2. A = £1228; B = £1542. 

3. £360; £144; £240. 

4. £503,8«.;£587,65.;£671,4«. 



5. A has to pay B Is. Id. 

6. A = £210,B = £150,C = £180. 

7. A = £18,400, B = £12,266f. 



FELLOWSHIP (Compound). 

Exercise 00. (Page 169.) 

1. A = £62, Us. e^^d.; B = £50, 3«. 7^d.; C = £25, Is. 9^r. 

2. A = £l, lOs. Od.; B = £l, 16«. 6|c?.; C = £2, 5s. Hid, 

3. A = £22, 13«. 4d; B = £23, 13«. 4c?.; C = £23, 6«. 8c?. 

4. A = £94, lOs. Od.; B = £168; C = £396. 

5. A = £34, ISs. 7id; B = £46, Is. 4id. 

6. £179, Is. 4d. and £257, Ss. 2d. 
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AirSTfERS. 



STOCKS. 
Exercise 01. (Page 173.) 



1. 4|i^Jfl?. increase. 

2. £1350; 3J 7o 

4. The former hy ^J^ % 

5. £140; £98jSV 

6. Neither; both yield same. 

7. Stocks = J16^13«.4fl?.; S.I. 

= £15 

8. £914 

9. £154 increase. 

o. 5 A 7o 

1. £864i; £892/^. 

2. Unchanged. 

3. £3600; £126 

4. £2, 1«. 80?. 

5. £60 increase. 

6. £1078, 16«. 

7. £75 decrease.^ 

8. £107 

9. £1738^8. 

20. £818, 8*. 

21. £7430 



22. £80 

23. The 4 per cents; £13,704, 

16«. 4||ci?. 

24. Botii = £ll, 5& 6|d 

25. £49 yearly. 

f 26. £107, 14J. 2d. 

27. £17, 17«. l^d, yearly in- 

crease. 

28. £5 loss. 
29u £130 

30. £14,520 

31. £90 
3X £137i 

33. Mi 7o 

34. £ie0O yearly. 

35. £2890i 

36. The57,;£l,19«.4fHM^. 

37. £174,735 

38. 2jf ;/, 

39. 10 7a , 

40. £343 loss; £45, 15^. in- 

crease. 



PROFIT AND LOSS. 
Exercise 92. (Page 177.) 



1. 49, Sd, 

2. £79, 9s. 3^d. 

3. 5 7o loss. 

4. One-third of a quart. 

5. £11, 28. 2^d. 

6. £24 

7. £25; 9A: 7o 

8. £225 

9. 274 7o gain. 

10. £88, 11«. 

11. £25 7„ gain. 

12. 33J 7, 

13' m 7o 



14. £3> 6«. Sd. 

15. £705, 10». 

16. 25 7,; 12i 7, 

17. 10 7c^ £^y 2*. 
r8. £2,68. 8d.; 20 7, 

19. 7& 84(^. 

20. 18-94 7o 

21. I?f 7o 

22. £40 

23. £:io 

24. 415 lbs. 

25. £3780 



EQUATIOK OF PAYMENTS. 
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EQUATION OF PAYMENTS. 

Exercise 03. (Page 180.) 

1. £782, I4s. 6x\d 

2. 5*7 months. 

3. ^81, 35. 9f (f. 

4. 4j^ months. 



5. 4 months 25 days. 

6. 7/ff months. 

7. 12| months. 

8. 8^ months. 



TARE AND TRET. 
Exercise 04. (Page 181.) 



1. 4 cwts. 5§ lbs. 

2. 6 cwts. 3^ lbs. 

3. 1 cwt. 3 qrs. 7JJ lbs. 

4. 9 cwts. 3 qrs. 26f lbs. 

5. 82 cwts. 2 qrs. 12f lbs. 



6. 100 cwts. 2 qrs. 3f lbs. 

7. 5 cwts. 3 qrs. 1 lb. 

8. 154 cwts. 3 qrs. 2 lbs. 

9. 6 tons 9 cwts. 2 qrs. 17^ lbs. 
10. 4 tons 7 cwts. 2 qrs.26}| lbs. 



ALLIGATION. 
Exercises 05 and 06. (Page 183.) 



1. 5^0?. per lb., or £2, i2». 6d. 

per cwt. 

2. Is. 7^d. 

3. £10, 16«. Sid., or 2«. 4j^d. 

per lb. 

4. 7 and 2. 

5. 1 and 3. 

6. 3,5,4,2; or 2,4^,3; or 5,9,9,5. 

7. The mixture must cost or 

be worth 2s. 3ld. per lb. 
and the qnan titles either 
(1) 28 at 3rf., 73 at 28,3d., 



242 at 28, 6d., and 2 at 
28. lOid. ; or (2) 73 at 3d., 
28 at 28. 3d., 2 at 28. 6c/., 
and 242 at 2«. lOid 

8. 3 lbs. of first and 2 lbs. of 

second. 

9. 3 «nd 13 
la 5 and 1 

11. 22J, 9, 18, 31 J; or 9, 22i, 

31J, 18 

12. 5, 3, 3 bushels. 



POSITION. 

Exercise 07. (Page 185.) 

1. A ;£300, B ^600, C ^1800, and D £2700 

2. Horse £13, 68, 8d., harness £6, 138. Ad,, chaise £40 



3. £120 

4. 60 marbles. 

5. £312, 10*. 

6. 7500 men. 

7. 75 gallons. 

8. £45 



9. 16S 

10. A £30, B £33, C £37 

11. 84 feet. 

12. 24 

13. £1 20 fii'st horse,£90 second horse. 



374 



ANSWERS. 



Exercise 08. (Page 188.) 



1. A ;£316, B £273, C £191 

2. A £30, B £33, C £37 

3. 14 orphans. 

4. B 27 and C 36 

5. 84 



6. 24 feet. 

7. A £200, B £300, C £5( 

8. (Sbs. and 15 pei'sons. 

9. 25 gals, at 9«. and 75 at 1: 
10. 72 inches. 



ANNUITIES. 
Exercises 09-101. (Page 190.) 

{Decimals of a farthing ait not given). 



1. £3281, 14«. 6-3678f;. 

2. £2597, Is, 3-380?. 

3. £964, 5«. Ad. 

4. £1402, 18*. 3'84c/. 

5. £2800. 

6. £2029, 8<. 11 -7480?. 



7. £6017, \s, 7-22fl?. 

8. Younger £1558, 2». 9-04^ 

elder £7191, 17«.2-95i 

9. £545, 10«. 
10. £2000 



SQUAHE ROOT. 
Exercise 102. (Page 193.) 



1. 1039 

2. 1016 

3. 217 

4. 47940 

5. 23970 

6. 999 

7. 2922 

8. 3443 

9. 1234 

10. 4701 

11. 29897 

12. 7130 

13. 29496 

14. 247009 

15. 7014 
r6. 709 
//. 1601 



18. 31005 

19. 100045 

20. 10-30064 

21. 9000-36 

22. 410-0507 

23. 60934298 

24. 6214005 

25. 7923008 

26. -632455 

27. -07071 

28. 14i; 3t\; 1-3; 

1-73205 

29. 5j^; 16-067; 

5043 

30. 5-9726; '6 or |; 

24-01 



31. 11001 

32. 21022 

33. 30594 

34. 44004 

35. 54302 

36. 123045 

37. 60507 

38. 800905 

39. 910901 

40. 606066 

41. 90807765 

42. 990880789 

43. 707000989 

44. 111222033 

45. 908007000< 



SQUARE ROOT. 
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1. 225 

2. 625 



1. 15625 

2. 50625 



3. 
4- 



Exercise 103. (Page 194.) 



1225 
2025 



5. 3025 

6. 4225 



7. 5625 

8. 7225 



Exercise 104. (Page 195.) 

3. 105625 ^ '^"' 

4. 180625 



5. 275625 

6. 390625 



7. 525625 

8. 680625 



9. 9025 



9. 855625 



1. 30625 

2. 75625 



Exercise 106. (Page 195.) 



3. 140625 

4. 225625 



5. 330625 

6. 455625 



7. 600625 

8. 765625 



9. 950625 



Exercise 106. (Page 196.) 



1. 12321 
49284 
110889 

2. 1234321 
4937284 
11108889 

3. 123454321 
493817284 
1111088889 

4. 197136 
308025 
443556 



5. 19749136 
30858025 
44435556 

6. 603729 

788544 
998001 

7. 60481729 
78996544 
99980001 

8. 6049261729 
7901076544 
9999800001 



9. 123456787654321 
493827150617284 

10. 1111111088888889 
1975308602469136 

11. 3086419691358025 
4444444355555556 

12. 6049382595061729 
7901234409876544 
999999998000000001 



CUBE ROOT. 



1. 143 

2. 201 

3. 123 

4. 405 

5. 607 

6. 809 

7. 1023 

8. 2034 

9. 3045 
10. 5406 



Exercise 107. (Page 
21. 7061 

22. 3^ 

23. 1-794 

24. 2-223 

25. 3-43 

26. 36J 

27. 36ft 

28. -6299 

29. -0982 

30. -00801 



11. 6507 

12. 7008 

13. 8009 

14. 9111 

15. 2193 

16. Ify 

17. 838-42 

18. 132-5 

19. 4-395 + 

20. 90-09 



198.) 

31. 125 

32. 694 

33. 721 

34. 699 

35. 856 

36. 308 

37. 795 

38. 865 

39. 372 

40. 999 



41. 1234 

42. 4567 

43. 7079 

44. 8907 

45. 5703 

46. 9876 

47. 876 

48. 765 

49. 6009 

50. 3729 
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PROGRESSIONS (Arithmetical), 
Exercises 108 and 100. (Page 200.) 



1. a, 970; h. 670; c 3900; 
d. 67i; c. 70; / 440; g.ZlO 

2. a. 5050 ; h. 6050 

3. a. 52^ ; 6. 58^ ; c. 297^ 



4. a. 96; b, 6f; c. 4^ or 19^ 

6. 5|, 8i, lit, 44i 

7. 3, 3i, 4, 44, + 17 



(Geometricax). 
Exercises 110 and 111. (Page 201). 



1. 15; i 

2. 80,20; i, \ 

3. 18, 54, 162 

4. 6|, 16, 40 

5. 8| 



6. 4i 

s! 6, 18, 64, 162, 486, 1458, 4374 
9. 1Q23| 
10. £20^ lbs. 



1. 2-5453071 

2. 2-6532125 

3. 3-7050936 

4. 3-5182507 

5. 4-8295803 



LOGARITHMS. 
Exercise 112. (Pi^re 203.) 



6. 4-9531070 

7. 4-6023964 

8. 4-3232521 

9. 4-9365992 
10. 4-4669862 



11. 5^16122 

12. 5-3702670 

13. 5-4829450 

14. 5-7832459 

15. 5-9547358 



16. 6*9946050 

17. 6-9581196 

18. 6-7024331 

19. 6-3421789 

20. 6-9999516 



Exercise lia (P^ge 204.) 



I. 


150 


5. 365 


2. 


198 


6. 4130 


3- 


2460 


7. 50-8 


4- 


30-9 


8. 631 



9. 7950 

10. 990 

11. 11-962 

12. 141-57 



13. 1661-6 

14. 19953 

15. 25-119 

16. 3-2479 



17. 0-4325835 

18. -054326 

19. -0063096 

20. -00079433 



1. 161160 

2. 31744 
3- 417746 



Exercise 114. (Page 205.) 



4. 183546 

5. 29260 

6. 647944 



7. 421728 

8. 93251 
I 9. 8611 



10. 70-59259 

11. 428 

12. 1-876543 



13. 1 

14. -8094059 

15. 7-464S16 



LOGARITHMS. 
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1. 1860867 

2. 92416 

3. 207-6481 



Exercise 116. (Page 206.) 



4. 941192 

5. 487-9681 

6. 25010001 



7. 451-0044 

8. 675-4384 
Q. 95-21534 



10. 83-21477 
n. 30-33675 
12. 10-43043 



COMPOUND INTEREST. 
Exercise 118. (Page 208.) 





£ 8. 


d. 




£ 8. d. 


I. 


11 12 


7 


9- 


102 2 6 


2. 


9 5 


10* 


10. 


352 18 3fJ 


3- 


391 13 


7i 


II. 


590 1 1008 


4. 


141 3 


3|-466 


12. 


156 4 10^ 


5- 


295 


11-04 


13- 


45 7 9^-28306 


6. 


258 12 


1* 
l}-92572 


14. 


9 12 2JI 


7- 


190 


15. 


10 18 e^ 


8. 


50 12 


6 


16. 


1 1 9^Vc^ 



SCALES OF NOTATION 
Exercise 117. (Page 210.) 



1. ttt6929 

2. 6 e 40383 

3. 4 1 3159 

4. 2023580000 

5. 32 e 714 

6. 560376 

7. tOtO; 85488400 

8. 100 

9. 7 t -141 

10. 2483 

11. 2151; 25; 25532 



12. 10343655|i 

13. 17325 

14. 64122; 1964 -6 66 

15. 56-6341 

16. 297456; 243-45; 804*069 

17. 1 e 7566 2 

18. 1001 

19. 17 ft. 4h inches TiearJy. 

20. 4769 c. ft. 10' 11" 4'" or 

4769 c. ft. 1576 c. in. 



MENSURATION AND DUODECIMAL 

ARITHMETIC. 
Exercise 118. (Page 214.) 



1. 275i yd& 

2. 26 c. ft. 727yf:j c. in. 



3. 61 inches. 

4. £20, Ss. O^ 



878 



ANSWERS. 



5. 3970,V 

6. 28 c. ft. 3' 5" 10"' V"". 

7. 46 c. ft. 298f I in. 

8. 34 c. ft. 1108f|c. ill. 

9. 20 ft. 10' 8" 6"'. 

10. 291 c. ft. 1099f c. in. 



11. 69*321 yds. 

12. 10*. 10|fl?. 

13. 10 sq. ft 75Hf sq- in. 

14. 299-6997 and 99-8999 

15. £5,5*.: £Q,ll8,4^^^. 



INVOICES AND COMMERCIAL ACCOUNTS. 



(Page 217.) 





£ 8. 


d. 




£ 8. d. 




£ «. 


d. 


I. 


229 13 


Of 


10. 


39 5 


19. 


117 12 





2. 


12 14 


3 


II. 


26 1 10^ 


20. 


1274 8 





3- 


83 12 


7 


12. 


32 5 1 


21. 


350 11 


8 


4. 


270 12 


6 


13- 


8 17 8 


22. 


19 15 


9 


5- 


3 16 


2 


14. 


17 18 lU 


23- 


5 3 


9 


6. 


5 8 


H 


15- 


1353 0" 


24. 


23 6 





7- 


4 18 


n 


16. 


42 14 2 


25- 


38 9 


9 


8. 


134 3 


5| 


17. 


13 4 


26. 


46 14 


8 


9- 


34 17 


2 


18. 


108 16 li 


27. 


27 10 


8 



1. 6*. Ojo?.; £8, 6*. 6|(i.; U. 2^0?.; £1, Os. lljc?. Total, 

£9, 14*. 9jfl?. 

2. 1*. ll^G?.; 9*. l^fl?.; 5*. lOjfl?.; 2*. 3id; 10*. 6d, Total, 

£1, 9*. 8J|fl?. 

3. £3, 11*. 3c?.; £1, 4*. 6c/.; 8*. 6c/.; Z^d; 5*. 7ic?. Total, 

£5, 10*. 2d. 

4. £2, 6«. 9d.; 18*. 6}c/.; £1, 14*. l^rf.; £1, 7*. 6</. Total, 

£6, 6*. 11 id 

5. 8*. 8c/.; 2*. 6c/.; 2*. 9|c/.; 1*. Ofc?. Total, 15*. 0^0?. 

6. £4, 10*.; 14*. Sc/.; £1, 9*. 2c/.; £1, 1*.; 5*. lOc?. Total, 

£8, 0*. 8c/. 

7. £3, 11*.; £1, 10*. 0|c/.; 3*. 3c/.; 17*. U^c/. Total, £6, 2*. 3(/. 

8. 19*. 3c/.; £20, 10*.; £3, 14*. 9c/. Total, £25, 4*. 

9. £10, 3*. b^d.; 8*. 0|c/.; £1, 10*. 4ic/.; 11*. Sjc/. Total, 

£12, 13*. e^d. 

10. 4*. 2c/.; £1, 2*.; 10*. 8c/.; 5*. 9c/.; 3*. 9c/.; 8*. 3c/. Total, 

£2, 14*. 7c/. 

11. 12*. 6d.; 2*. 2</.; £303, 4*. 3Jic/.; £3, 13*. 6rf. Total, 

£307, 12*. bi\d. 
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MENTAL ARITHMETIC. 



I. 


;£l2j 


^6; 


2. 


18 J 


9; 


3. 


24; 


12 


4. 


30; 


15 


5- 


36; 


18 


6. 


42; 


21 


7. 


4S; 


24 


8. 


54; 


27 


9. 


8; 


4; 


10. 


16 


; 8; 


II. 


20 


; 10 


12. 


28 


; 14 


13- 


32; 


16 


14. 


40 


; 20 


15. 


44 


; 22 


16. 


50 


; 25 


17. 


58 


; 29 


18. 


60 


; 30 


19- 


66, 


; 33 


20. 


72 


; 36 


21. 


4; 


2; 


22. 


6; 


3; 


23- 


8; 


4; 


24. 


10 


; 5; 


25- 


12: 


; 6; 


26. 


14: 


; 7; 


27. 


16 


; 8; 


28. 


18 


; 9; 


29. 


20, 


I 10 


30. 


22; 


; 11 


31- 


24 


; 12 


32. 


26 


; 13 


33. 


28 


; 14 


34. 


30 


; 15 


35- 


32 


; 16 


36. 


34 


; 17 


n^ 


36: 


; 18 



Exercise 110. (Page 232.) 



£3 

4, 10«. 

6 

7, 10«. 

9 

10, 10«. 

12 

13, 10«. 
2 

4 

5 

7 

8 

10 

11 

12, 10«. 

14, 10«. 
15 

16, 10«. 

18 

1 

1, 10*. 
2 

2, 10«. 
3 

3, 10«. 
4 

4, 10«. 
5 

5, 10«. 
6 

6, 10«. 
7 

7, 10«. 
8 

8, 10«. 
9 



38. 


£38; 


£19; 


£9, lOff. 


39. 


40, 


; 20; 


10 


40. 


42; 


I 21; 


10, 10« 


41- 


8; 


4; 


2 


42. 


12; 


; 6; 


3 


43. 


16 


; 8; 


4 


44. 


20; 


I 10, 


; 5 


45. 


24 


; 12 


; 6 


46. 


28 


; 14; 


7 


47- 


32; 


16; 


8 


48. 


36 


; 18 


; 9 


49- 


40 


; 20 


; 10 


50. 


44 


; 22 


; 11 


51. 


48 


; 24; 


12 


52. 


52 


; 26 


; 13 


53. 


56 


; 28 


; 14 


54- 


60 


; 30 


; 15 


55. 


64, 


; 32 


; 16 


56. 


68 


; 34 


; 17 


57. 


72, 


; 36 


; 18 


58. 


76 


; 38 


; 19 


59. 


80 


; 40 


; 20 


60. 


84, 


; 42 


; 21 


61. 


2 






62. 


2, • 


10«. 




63. 


3 






64. 


3, 


10«. 




65. 


4 






66. 


4, 


10«. 




67. 


5 






68. 


2 






69. 


3 






70. 


4 






71. 


5 






72. 


6 






11' 


7 







74. 8 
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ASSWmBS, 



1. ;£10 

2. 20 

3. 40 



Exercise 120. 

4-^^50 7, £60 

5. 80 8. 70 

6. 30 9. 90 



(Page 233.) 

10. ^110 

11. 100 

12. 120 



13. ^^140 

14. 130 

15. 150 



Exercise 121. 



I. £30 



2. 

3. 

4. 
5. 



30 
40 
60 
70 



6. 80 

7. 
8. 

9 



100; 
130; 
90; 
10. 140; 



ig40 
60 
80 
120 
140 
160 
200 
260 
180 
280 



11. jn60; 

12. 200; 



13. 
14. 

15- 
16. 

17. 
i8. 

19- 
20. 



220; 

23a; 

240; 

25; 

50; 

75; 

125; 

150; 



(Page 

£320 
400 
440 
460 
480 
50 
100 
150 
250 
300 



234.) 

21. 
22. 
23. 
24. 
25. 
26. 

27- 
28. 

29. 
30. 



£45 
55 
65 
85 
95 
105 
120 
135 
155 
170 



£90 
110 
130 
170 
190 
210 
240 
270 
310 
340 



Exercise 122. (Page 235.) 



I.;£5; £10 

2. 10; 201 7- 36; 

3. 15 ; 30 

4. 20; 40 

5. 26; 60 



6. £30; £60 
70 

8. 40; 80 

9. 46; 90 
10. 50; 100 



11. £120; £240 

12. 110; 220 

13. 60; 120 

14. 100; 200 

15. 70; 140 



16. £90; £180 

17. 80; leo 

18. 130; 260 

19. 140; 280 

20. 150; 300 



Exercise 123. (Page 236.) 



i 



I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 



£10; 
12; 
7 
8 
9 

11; 

6; 

5; 

13 

14 
20 
30 
90 
40 
80 
70 



£20; 


£30; 


£40; 


24; 


36; 


48; 


14; 


21; 


28; 


16; 


24; 


32; 


18; 


27; 


36; 


22; 


33; 


44; 


12; 


18; 


24; 


10; 


15; 


20; 


26; 


39; 


52; 


28; 


42; 


56; 


40; 


60; 


80; 


60; 


90; 


120; 


180; 


270 


; 360; 


80; 


120 


; 160; 


160; 


240 


; 320; 


140; 


210 


; 280; 



£50 
60 
35 
40 
45 
55 
30 
25 
65 
70 
100 
150 
450 
200 
400 
350 
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381 





17 


. £60 


; £120. 


; £180 ; 


£240; 


£300 








18 


. 50, 


; 100; 


; 150; 


200; 


250 








19 


65 


; 110 


; 165; 


220 V 


275 








20 


. 66 


; 132; 


198; 


264; 


330 












■Rxeroise 124. (Page 236.) 










I. . 


£1; 


£2; 




£3; 


£4; 


£5 






2. 


5; 


10 


■ 


15; 


20; 




25 






3- 


2; 


4; 




6; 


8; 




10 






4. 


4; 


8; 




12; 


16; 


* 


20 






5. 


3; 


6; 




9; 


12; 




15 






6. 


6; 


12 


• 


18; 


24; 


1 


30 






7- 


9; 


18. 




27; 


; 36; 


4 


ib 






8. 


8; 


16 




24; 


, 32; 


i 


iO 






9- 


10 


; 20 




30, 


; 40; 


1 


50 






10. 


7; 


14 




21; 


28; 


4 


35 






II. 


1; 


1, ■ 


[08. 


; 2; 


2, 108. 










12. 


3; 


4,] 


V08. 


; 6; 


7, 108. 










13- 


5; 


7,^ 


VOs. 


; 10 


; 12, 10«. 








14. 


7; 


10, 


\0i 


r.; 14 


; 17, 108. 








15- 


9; 


13, 


lOi 


r.; 18; 


22, 10*. 








16. 


11 


; 16, 


\0i 


l; 22 


; 27, 10«. 








17- 


13 


; 19, 


\0i 


l; 26 


; 32, 10«. 








18. 


15 


; 22, 


lOi 


l; 30 


37, lOs. 








19- 


17 


; 25, 


\0i 


».; 34 


; 42, 108. 








20. 


19. 


; 28, 


lOi 


^; 38 


; 47, 10«. 












Exercise 125. < 


[Page 237.) 










«. 


d. 


«. 


d. 




£ 8. d. 


£ 


8. 


d. 


I. 


2 


3; 


2 


9 


le 


). 18 9; 





19 


3 


2. 


3 


6; 


3 


9 


1/ 


r. 19 6 







6 


s 


4 


9; 


6 





li 


J. 1 9 




1 


9 


4- 


5 


3; 


6 


3 


' IC 


^ 1 1 3 




2 


3 


5. 


6 


6; 


7 


6 


' 2C 


X 1 2 9 




3 


6 


6. 


7 


9; 


8 


9 


2] 


[.160 




6 


9 


7. 


8 


3; 


9 


3 


1 ^ 


I. 1 7 6 




7 


9 


8. 


9 


6; 


10 


6 


2; 


J. 1 8 3 




9 


3 


9- 


10 


9; 


11 


3 


21 


^ 1 9 9 




10 


9 


lo. 


11 


9; 


12 


9 


21 


;. 1 11 6, 




12 


3 


II. 


13 


6; 


13 


9 


2i 


). 1 12 9, 




13 


9 


12. 


14 


3; 


15 


3 


2y 


f. 1 13 3; 




14 


3 


IJ- 


15 


6; 


16 


6 


2i 


I. 1 14 9; 




15 


9 


14- 


le 


9; 


17 


3 


2C 


^ 1 15 6 




16 


9 


15. 


17 


6; 




18 


6 


3< 


). 1 17 3 




19 


9 
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Exercise 126. (Page 237.) 



I. 




2. 


. 


3. 




4. 


. 




5- 


£ 8. 


d. 


£ «. 


d. 


£ 8. 


d. 


£ 8. 


d. 


£ 


8. d. 


15 


6 


17 





18 


6 


1 1 


6 


1 


2 6 


1 3 


3 


1 5 


6 


1 7 


9 


1 12 


3 


1 


13 9 


1 11 





1 14 





1 17 





2 3 





2 


5 


1 18 


9 


2 2 


6 


2 6 


3 


2 13 


9 


2 


16 3 


2 6 


6 


2 11 





2 15 


6 


3 4 


6 


3 


7 6 


6. 




7- 




8. 




9- 






10. 


£ 8. 


d. 


£ «. 


d. 


£ «. 


d. 


£ 8. 


d. 


£ 


8. d. 


12 


6 


14 


6 


16 


6 


19 





1 


1 


18 


9 


1 1 


9 


1 4 


9 


1 8 


6 


1 


11 6 


1 5 





1 9 





1 13 





1 18 





2 


2 


1 11 


3 


1 16 


3 


2 1 


3 


2 7 


6 


2 


12 6 


1 17 


6 


2 3 


6 


2 9 


6 


2 17 





3 


3 


II. 




12. 




13. 




14. 






IS- 


£ 8. 


d. 


£ 8. 


d. 


£ «. 


d. 


£ 8. 


d. 


£ 


«. d. 


1 


6 


I 3 





1 3 


6 


11 








11 6 


1 10 


9 


1 14 


6 


1 15 


3 


16 


6 





17 3 


2 1 





2 6 





2 7 





1 2 





1 


3 


2 11 


3 


2 17 


6 


2 18 


9 


1 7 


6 


1 


8 9 


3 1 


6 


3 9 





3 10 


6 


1 13 





1 


14 6 


i6. 




17. 




18. 




19- 






20. 


£ 8. 


d. 


£ «. 


d. 


£ 8. 


d. 


£ 8. 


d. 


£ 


8. d. 


1 5 





1 8 


6 


1 13 





1 17 





2 


1 


1 17 


6 


2 2 


9 


2 9 


6 


2 15 


6 


3 


1 6 


2 10 





2 17 





3 6 





3 14 





4 


2 


3 2 


6 


3 11 


3 


4 2 


6 


4 12 


6 


5 


2 6 


3 15 





4 5 


6 


4 19 





5 11 





6 


3 



Exercise 127. (Page 238.) 



£ 8. 


£ «. 


£ 8. 


£ 8. 


£ 8. 


I. 5 


7. 19 


13. 5 15 


19. 6 5 


25. 22 5 


2. 7 


8. 20 


14. 7 10 


2a 12 15 


26. 32 10 


3. 9 


9. 28 


15. 11 15 


21. 14 10 


27. 42 15 


4. 11 


10. 42 


16. 8 15 


22. 16 15 


28. 55 10 


5. 13 


II. 2 5 


17. 9 10 


23. 19 10 


29. 70 15 


6. 15 


12. 3 10 


18. 10 15 


24. 20 15 


30. 81 10 
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1. 10c?, 

2. Sd. 
3' 6o?. 



Exercise 128. (Page 238.) 



4. 4d. 

5. Is. Oid. 

6. 1*. Ijc?. 



7. Is. 2id. 

8. 1^. SJ^d. 

9. 1«. 6|ci?. 



10. 9jrf. 

11. 1«. Sic?. 

12. 1«. 7io?. 



13. 1«. 9|fl?. 

14. 2^. 9}^ 

15. 3*. Ijrf. 



£ 

1. 2 

2. 3 



8 



3 12 



3 

4. 4 4 

5. 4 16 

6. 5 8 



Exercise 129. (Page 239.) 



£ «. 


£ s. 


£ «. 


£ «. 


7. 6 


13. 2 14 


19. 5 5 


25. 7 1 


8. 6 12 


14. 3 3 


20. 6 9 


26. 3 15 


9. 7 4 


15. 3 18 


21. 2 5 


27. 5 14 


10. 7 16 


16. 1 13 


22. 3 9 


28. 6 3 


II. 1 10 


17. 2 17 


23. 4 13 


29. 6 18 


12. 1 19 


18. 4 1 


24. 6 17 


30. 7 13 



Exercise 130. (Page 239.) 



£ 8. d. 

4 3 4 

12 10 

25 

37 10 

50 

62 10 

75 

8. 100 

9. 125 
10. 150 



I. 
2. 

3- 

4. 

5- 
6. 

7. 



II. 
12. 

13. 
14. 

16. 

17- 
18. 

19. 

20. 



£ 8. 

175 

200 

225 

250 

275 

300 

325 

350 

375 

400 



d. 













21. 

22. 

23. 

24. 

25- 

26. 

27. 
28. 

29. 

30- 



£ 8. 

58 6 

66 13 

70 16 

79 3 

83 6 

91 13 

104 3 

129 3 

162 10 

425 



d. 

8 
4 
8 
4 
8 
4 
4 
4 





£ 

31. 450 

32. 475 

33- 500 

34. 525 

35. 550 

36. 625 

37' 700 

38. 775 

39. 800 

40. 850 



8. d, 























I. 



Exercise 131. (Page 240.) 



£ 8. 


d. 


£ 8. 


d. 


£ 8. d. 


1 6 


3 


2. 1 12 


6 


3. 1 18 9 


3 18 


9 


4 17 


6 


5 16 3 


5 5 





6 10 





7 15 


6 11 


3 


8 2 


6 


9 13 9 


1 19 


4^ 


2 8 


9 


2 18 IJ 


6 18 


7 6 


3 


8 14 4i 


8 10 


7i 


10 11 


3 


12 11 lOi 


17 14 


4X 


21 18 


9 


26 3 n 



AHSWBfRSw 



13 




7. 3 17 6 

11 12 6 

15 10 

19 7 6 

5 16 3 

17 8 9 

25 3 9 
52 6 3 

10. 5 16 3 

17 8 9 

23 5 

29 1 3 

8 14 4} 

26 3 li 
37 15 7i 
78 9 4i 



7 11 3 
22 13 9 
30 5 
37 16 3 
11 6 10^ 
34 7i 
49 3 li 
102 r H 



16. 



5- 



8. 



14. 



£ 9. 

2 12 
7 17 

10 10 
13 2 

3 18 

11 16 



17 
35 



1 
8 



d. 
6 
6 

6 
9 
3 
3 
9 



4 12 6 

13 17 6 

18 10 

23 2 6 

6 18 9 

20 16 3 

30 1 3 

62 8 9 



IL. 6 13 9 

20 1 3 

26 15 

33 8 9 

10 7^ 

30 1 1( 

43 9 4^ 

90 5 7i 



7 18 
23 16 
31 15 
39 13 
11 18 
35 14 
51 11 
107 3 



9 
3 

9 

li 



8 18 


9 


17. 9 12 


6 


26 16 


3 


28 17 


6 


35 15 





38 10 





44 13 


9 


48 2 


6 


13 8 


1^ 


14 8 


9 


40 4 


44 


43 6 


3 


58 1 


lot 


62 11 


3 


120 13 


l| 


129 18 


9 



12. 




4 18 
14 16 
19 15 
24 13 

7 8 



22 
32 



4 

1 



66 13 

6 17 
20 12 
27 10 



34 

10 



7 
6 



30 18 
44 13 
92 16 



9 
3 


9 



lOl 
li 

6 
6 

6 
3 
9 
9 
3 



15. 8 12 6 

26 17 6 

34 10 

43 2 6 

12 18 9 

38 16 3 

56 1 3 

116 8 9 

18. 10 6 3 

30 18 9 

41 5 

51 11 3 

15 9 4 

46 8 1 

67 7 

139 4 ' 
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19- 



£ 8. d. 


£ 8. d. 


11 18 9 


20. 12 18 9 


35 16 3 


38 16 3 


47 15 


51 15 


59 13 9 


64 13 9 


17 18 li 


19 8 U 


53 14 4i 


58 4 44 


77 11 104 


84 1 104 


161 3 \\ 


174 13 14 



Exercise 132* (Page 241.) 



£ 8. ( 


d. 






£ 


8, d. 






£ 


8. 


d. 


I. 1 12 ( 


5 




2 


. 2 18 9 




3. 3 


11 


3 


3 5 ( 


3 






5 17 6 






7 


2 


6 


4 17 ( 


5 






8 16 3 






10 


13 


9 


8 2 ( 


S 






14 13 9 






17 


16 


3 


4 11 


3 






7 6 104 






8 


18 


li 


20 6 ; 


3 






36 14 44 






44 


10 


7i 


£ 8. i 


i. 






£ 8. d. 






£ 


8. 


d. 


4. 4 11 ; 


3 




5 


. 5 18 9 




6. 6 


12 


6 


9 2 ( 


5 






11 17 6 






13 


5 





13 13 ! 


5 






17 16 3 






19 


17 


6 


22 16 ; 


3 






29 13 9 






33 


2 


6 


11 8 


14 






14 16 104 






16 


11 


3 


57 ' 


n 






74 4 44 






82 16 


3 


£ 8. d. 




£ 


8. 


d. £ 


8. ^ 


i. 




£ 


8. d. 


7 17 6 


8. 


8 


. 17 


6 


9. 9 : 


13 


9 


10. 


10 


13 9 


15 15 




17 


15 





19 


7 


6 




21 


7 6 


23 12 6 




26 


; 12 


6 


29 


1 


3 




32 


1 3 


39 7 6 




44 


: 7 


6 


48 


8 


9 




53 


8 9 


19 13 9 




22 


3 


9 


24 


4 


4i 




26 


14 44 


)8 18 9 




110 


► 18 


9 


121 


1 1 


01 


133 


11 104 



Exercise 133. (Page 241.) 



£ 8. 


d. 


£ 8. 


d. 




£ 8. 


d. 


£ 


8. 


d. 


257 1 


8 


514 3 


4 


6. 


488 10 


10 


977 


1 


8 


720 





1440 





7. 


1643 19 


2 


3287 


18 


4 


951 9 


2 


1902 18 


4 


8. 


1856 13 


4 


3713 


6 


8 


1182 18 


4 


2365 16 


8 


9- 


1900 12 


6 


3801 


5 





1414 7 


6 


2828 15 





10. 


1826 


10 


3652 


1 


8 


(293) 














^^ 
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ANSWERS. 



Exercise 134. (Page 242.) 



£ 8. d. 


£ 8. 


d. 




£ 8. 


d. 




£ 8. d. 


I. 3 18 3 


6 10 


5 




9 2 7 




11 14 9 


2. 2 12 2 


5 4 


4 




7 16 6 




10 8 8 


3. 14 6 11 


16 19 


1 




19 11 3 




22 3 5 


4. 13 10 


15 13 







18 5 2 




20 17 4 


5. 3 6 2i 


4 11 


3^ 




5 17 4i 




7 3 54 


6. 8 3 of 


9 9 


if 




10 15 2f 




12 1 3} 


7. 14 4} 


15 6 


SI 




16 12 6i 




17 18 7| 


8. 3 11 8| 


4 17 


9| 




6 3 10; 




7 9 111 


9. 8 16 Of 


10 2 


1} 




11 8 a- 




12 14 31 


10. 18 18 2i 


21 10 


4i 




24 2 6i 




26 14 8i 


Exercise 13€ 


\. 


(Page 242.) 






£ 8. d. 




£ 


8. 


d. 




£ 8. d. 


I. 50 13 4 


5- 


183 


2 


6 




9- 


22 15 


2. 101 3 4 


6. 


37 


6 


8 




10. 


32 5 


3. 11 6 8 


7. 


33 


8 


9 




II. 


97 5 


4. 22 1 8 


8. 


162 : 


10 







12. 


15 


Ex 


ercise 136. 


(Page 243.) 






£ 8. d. 




£ 


8. 


d 




£ 8. d. 


I. 21 6 8 


5- 


31 : 


17 







9- 


225 6 8 


2. 107 13 4 


6. 


45 


3 







10. 


45 18 8 


3. 23 16 


7- 


136 


3 







II. 


380 18 


4. 212 9 


8. 


46 


7 


4 




12. 


76 10 8 


Ex 


ercise 13T 


r 


(Page 243.) 






True. 


Banker's. 




True. 




Banker's. 


£ 8. d. 


£ «. 


d. 




£ 8. 


d. 


£ 8. d. 


I. 20 


20 10 







II. 50 





52 10 


2. 80 


82 







12. 65 





68 6 


3. 116 13 4 1 


20 3 


4 




13. 80 





84 8 


4. 125 1 


28 15 







14. 62 10 





65 18 9 


5. 121 13 4 1 


25 18 


6 




15. 83 6 


8 


88 6 8 


6. 135 16 8 1 


40 11 


9 




16. 70 





74 4 


7. 125 1 


30 







17. 10 





10 12 6 


8. 137 10 1 


43 







18. 40 





42 10 


9. 144 1 


50 







19. 42 18 


4 


45 18 5 


10, 151 4 1 


57 10 







20. 61 


13 


4 


66 19 8 
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Exercise 138. (Page 244.) 



99 



1.5 % gain. 

3. 8J 7c 

4. 2i 7^ loss. 

5. 2 7o „ 

6. 6f 7o ,, 

7. 10 7o gain. 

8. 5 7c 



w 



9- 2 7ogain- 


17. 4 7oloss. 


lo- 8 J 7,, » 


i8. 8i 7o „ 


II- 6|7o » 


19- 10 7o gain. 


12- 2i7o „ 

13- 9^7oloss. 


20. 2 7, „ 


21. 4 7o „ 


14- 11 7o » 


22. 12i 7„ „ 


15- 23 T „ 


23- H :/o ,. 


16. 5 7„ „ 


24- 3J 7c „ 



Exercise 139. (Page 245.) 

[In these answers no fractions of a penny are counted.) 



£ 


«. 


d. 




£, 8. 


d. 


£ 


8. 


d. 




£ 


8. d. 


I. 15 








2. 


12 





3. 9 








i 


4. 4 


10 


30 










24 





18 










9 





35 










28 





21 










10 


10 


40 










32 





24 










12 





45 










36 





27 










13 


10 


55 










44 





33 










16 


10 


£ 


8. 


d 




£. 8. 


d. 


£ 


«. 


d. 


£ 


8. d. 


5. 13 


10 





6. 


10 16 





7. 7 


6 


4 




8. 9 


19 9 


27 










21 12 





14 


12 


9 




19 


19 7 


31 


10 







25 4 





17 


1 


7 




23 


6 2 


36 










28 16 





19 


10 


4 




26 


12 9 


40 


10 







32 8 





21 


19 


2 




29 


19 4 


49 


10 







39 12 





26 


16 


9 




36 


12 7 






£. 


8. 


d. 








£ 8. 


d. 






9. 16 


4 


7 






10. 


21 16 


9 








32 


9 


2 








43 13 


7 








37 


17 


4 








50 19 


2 








43 


5 


7 








58 4 


9 








48 


13 


9 








65 10 


4 








59 


10 


2 








80 1 


7 










Exercise 14< 


0. (Page 246.) 






I. £25; 






£50; 




£100; 




£200; 




£400 


2. 


37, 


10«. 


■ 


75; 




150; 




300 




600 


3. 


62, 


10«. 


• 


125; 




250 




500 




1000 


4- 


75; 






150; 




300 




600 




1200 


5. 


87, 


10«. 


• 
9 


175; 




350 




700 




1400 


6. 


31, 


58.; 




62, 10«.; 


125 




21 


>03 




500 
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7. £43, lbs.; 

8. 56, 58.; 

9. 68, 159.; 
10. 82, 10».; 



£87, 108.; £175 

112, 108.; 225 

137, 10«.; 275 

165 ; 330 



£350; 
450; 
660; 
660; 



£700 

900 

1100 

1320 









Exercise 141. 


(Page 246.) 




I. 


£10 


; ^20; 


' £40; £80 


6. 


£35; £70; 


£140; 


2. 


16; 


30; 


60 ; 120 


7- 


40; 80; 


160; 


3- 


20; 


, 40; 


80; 160 


8. 


60; 100; 


200; 


4. 


25; 


50; 


; 100 ; 200 


9- 


60; 120; 


240; 


5. 


30; 


60 


; 120; 240 


10. 


70; 140; 


280; 



I. 

2. 

3- 
4- 
5- 



Exercise 142. 

£40 ; £80 

60; 120 

80; 160 

100; 200 

120; 240 



(Page 247.) 
6. £70 



7. 
8. 

9- 
10. 



90 
110 
130 
150 



Exercise 143. (Page 247.) 



1. £20 

2. 30 

3. 50 

4. 60 

5. 40 



£40 

60 

100 

120 

80 



£80 
120 
200 
240 
160 



£160 
240 
400 
480 
320 



6. £15 

7. 25 

8. 35 

9. 45 
10. 55 



£30 
60 
70 
90 

110 



II. 
12. 

13- 
14- 
15- 



I. 
2. 

3- 
4. 
5. 

& 

13 

33 

53 

73 

93 



16. 113 

17. 133 



18. 



146 
153 
166 



Exercise 144. (Page 248.) 

£100; £50 6. £20; 

180; 90 7. 60; 

300; 150 8. 80; 

320; 160 9. 240; 

500; 250 10. 400; 

t. tL £, 8. d. £ «. (f. 

6 8 6 13 4 21. 6 13 4 

6 8 16 13 4 22. 6 

6 8 26 13 4 23. 4 

6 8 36 13 4 24. 3 6 8 

6 8 46 13 4 25. 2 13 4 

6 8 56 13 4 26. 6 6 8 

6 8 66 13 4 27. 5 13 4 

13 4 73 6 8 28. 5 

6 8 76 13 4 29. 4 6ft 

13 4 8^ 6 8 i 3a 3 13 4 



£280 
320 
400 
480 
560 



£140 
180 
220 
260 
300 



£60 
100 
140 
180 
220 



£10 

30 

40 

120 

200 



£120 
200 
280 
360 
440 



£ t. d. 

3 6 8 

3 

2 

1 13 4 
16 8 
31 3 4 

2 16 8 
2 10 
2 3 4 
I 16 8 
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[SCELLANEOUS QUESTIONS AND 
EXAMINATION PAPERS. 



L Miscellaneous Questions. (Page 249.) 



501018 
miles. 
J75 
)96, 1«. 9id. 

\, 0*. md, 

J7, 19*. 4hd. 
yds, 2 ft. 3 in. 
'5 

>^ds. 2 ft. 4 in. 

6*. did, 
'), 10*. 

5 seconds from start. 

a 

)8, 8*. 9Jg?. 
wts. 8}g grs. 

Is. Od. per cwt. 
)s. 4 oz. 1 dwt. 14*4 grs. 
copper, 7 oz. 18 dwts. 

6 grains of zina 

fards. 
, 4*. 6d, 
I, 28. 6|g?. 
,88. Hid. 

7o 

l8. 3d. or 5 7o loss, 
jt son = } J, second = ^. 
jq. ft. 
», 15«. 7fl?. 

,000 

■ a quart. 

loura. 



35- 
36. 
37. 
38. 
39- 

40. 

41- 
42. 

43. 

44. 

45- 
46. 

47. 
48. 

49- 
50. 

51. 
52. 



53- 

54. 

55- 
56. 

57. 
58. 

59- 

60. 

61. 
62. 

63. 
64. 



X35 

£(y,68. 

J; -14625 

1^; 8-8 

3 tons 4 cwts. 3 qra. 4 lbs. 

13 oas. 
171 

X98, 28. 4icf. 
162 bushels. 

A's share = ^212, 2*., B*8 = 
£353,10*.,Cs = £388,17*. 

10 7o 
1*. Ojc?. 

£4, 19*. J^d, 

^85, 1*. 9g?. 

144 

£781, U 8d; £2343, 5*. 

£1869 

£3, 10*. 

Compound interest = 11*. 
6f fffc?. above simj^e in- 
terest. 

3738 

864; £233, 17*. 9d. 

£3, 6*. per qr. 

Compound interest = 1*. 

7^Qd. more than simple. 

£10, 11*. 6d. 

10*. 

Compound interest = 1*. 
0|WAg?. in excess. 

4*. 4V- 

8000; -00125; -375 
£4802, 15*. 3jd 
62 children; 83 J cub. ft. 
1 cwt. 3 lbs. 
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ANSWERS. 



65. 

66. 

67. 
68. 

69. 
70. 

71. 

72. 

73- 
74. 

75- 
76. 

77. 
78. 

79. 

80. 
81. 



82. 

83- 
84. 



85. 
86. 
87. 
88. 
89. 

90. 
91- 



92. 
93- 



691360 
Both =- 78. 6d. 
11,V dwts. 
33i 7o 

£2418, 6s. 8d. 
56{sq. ft.; ISs. 6§rf. 

X9, £15, and £21 
480 feet. 

47o 

£2, 8«. 6^rf. 

13 times. 
24| loss per cent. 
3-875; 14-63125; 3'75 
3 ozs. 8 drs. 

Three thousand eight hun- 
dred and seventy-four. 
£107, 9«. 9J}rf. 

lpint = ^^^^x 1000 ozs. 
= 20^^15 ozs. = li lb. + 

The latter by Iffo?. 
£80 

A = £53,lU0J|fK;B = 
£63, 08. Oz^d.; C = 

£73, 28. ll/g^^c^. 
£631, 10«. 
£879, 14«. 8Jflf. 
£3, 10«. 
1«. 3d. 
£2, 10«. @ 1«. per 9 square 

yards. 
A to B to C as 28 to 36 

to 36. 



= 2^ 



94' 



Number of poetgx 6 0X60 _ 
17 60 

X number of posts = 
twice roughly. 

28 miles. 

Four billion, two hundred 
and sixty-one thousand 
million, eight hundred 
and seven thousand and 
six. 

£160 



95. 
96. 

97. 

98. 

99. 
100. 



01. 
02. 

03. 
04. 

05. 



\ 



£40, 16«. 7i(f. 

9820 

11 ft. 3f in. (correct to 

A inch). 
17 8. 6d. 
19J5 yards. 
307 yrs. 307 dys. 20 hrs. 

43^1 min. (1 year = 

365| days). 

28. 3d. 

6s. 3d.; -018125 

48. did.; £252; £120; £36 

•82136. 

The wine in B is equal to 

the water in 0, viz. 

1^ gallons. 

06. .14-3 

07. In 9 hours, i.e. at 6 o'clock. 

08. A must pay B 2s. 6d. and 

C must pay B 3s. 

09. £37, 16*. 4id. 

10. 18 feet. 

11. 6081; 16-066 

12. 22s 

13. /f 

14. -000535; y^V^ 

1 5. 908 yards. 

16. From £124 to £100 a 

year. 

17. £150 loss. 

18. i 

19. 675 

20. i 

21. 7048 

22. -43 

23. 1:^ 

24. -00102 

25. 178. 6d.; -125 

26. l^ 

27. 2s. 6d. 

28. 317450 

29. 16 times in each ease. 

30. £33, 15». 
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32. ^siAnyiT inch. 

33. 7 per cent loss. 
[34. £4y 17 s. 6d. 

[35. 34 sq. ft. 108 in. 

36. 4^0?. 

37. £^0 

38. 3 ro. 10 po. 

39. 759 
[40. -327 

•41. mi 

[42. £S, 188. 9d. 

[43. ^3000 

[44. 2s. 2id, 

[45. 352 times. 

[46. £3, Us. Sd. 

[47. 1 ton 3 cwts. 1 qr. i lb. 

[48. il 

[49. 11«. lid.; -11125 

50. -00501 

I. lOs. 

\2. £21, 11«. lljgjcf. 

;3. £976, 12«. 6^. 

;4. -007252; -98 

;6. £1 

;;. -1390625 

;8. Each = £10, 10«. 

;9. ife; 25 

60. 2 fur. 14l?f po. 

[61. 3 sq. yds. 29 in. very 

nearly. 

[62. £7, 4«. ll^c?. 

[63. 88 per cent passed. 

[64. 8 J yards. 

[65. £60, Os. 6d. 

[66. 8 hours. 

167. I 



68. 12-03 

69. 14«. 5 Jo?.; -14 

70. 1 lb. 4*057 oz. 

71. 4-3588 

72. £963, 19«. lOmd, 

73. The 10 T. and 12 C.= 
£1, 16«. more than the 
15 T. 

74. 12 miles. 

75. I78,6hd.; -0175416 

76. 25 7o 

77' lii; m 

78. £650 

79. £646, 10«. 44^. 

80. 29167; 13739; 3686; 3408 

81. 11 

82. £19, 19«. 34rf. 

83. h «; 1 

84* ^rfsE 

85. -05 

86. £20 

87. Loses 25 fi-ancs, or £1 

88. £9, Ids, 8l^d. 

89. £2, 10«. 

90. £2103, Us. Id. 

9'- l/i 

92. 24855 miles 2 fur. 14 po. 

5 yds. 8 in. 

93- jh'y i; i 

94. 3-25; 3250 

95. 28464 

96. 64 times. 

97. 41 

98. A = £2,19«.7c^.;B = £ll, 

l8s.4d.;C = £lO,l4s.Qd, 

199. *; i?; -28472 

200. 83 ft. 5 in. 



II. Intermediate Arithmetic. (Page 262.) 



1. 7 ft. 

2. 51 J oz. 



3. 3j 

4. 2j 



years. 
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ANSWERS. 



5. ^17, 3s. 9d, 

6. 105 days. 

7. £211,9*. Sd. 

8. 72 yards. 

9. £640 

10. £169, 3& 

11. 2 

^"•^°/° . 

13. 2 at 28. 3d, 13 at 13«. 6d. 

14. £945, 38, 4d, 

15. 14*. 

16. 5508 

17. 17 cwts. 1 qr. I2J lbs. 

18. 17*.; 13«.; 10*. 

19. 12 days. 

20. -2; -7 

21. M 

22. 2f days. 

23. £34503, 9«. 4Jc/. 

24. £5, 4*. O^d. 

25. £450 

26. 18 shillings 15 sixpences. 

27. £825 ; £460; 20 % 

28. £7000 

29. 1^ 

30. £55, 15«. 74a. 

31. £2666, 13«. 4dL 

32. £5 

33. £2, 4*. A\d. 

34. 1 

35. 1771 

36. £507, 17«. O^d, 

37. £10033 

38. 17«. Qd. 

39. £11, 17*. bd, 

40. 2JJ 

41. £4698, 7«. 6<£. 

42. 1 day. 

43. 36 men. 

44. 3i 7, 

45. 29 francs 40 centimes. 

46. 5jVday8. 



47. 
48. 

49- 
50. 

51. 

52. 
53. 
54. 
55. 
56. 

57. 
58. 

59. 
60. 



61. 
62. 

63. 

64. 
65. 

66. 

67. 
68. 
69. 
70. 

71. 
72. 

73. 
74. 
75- 
76. 

77- 
78. 

79- 
80. 



120 
24000 

5i7o 

m 



% 



lA 

•192951 
3-074 

•0234 

•1 

£1137, 10*. 

£428 

14 cwts. 2 qrs. 18f lbs.; 

3 cwts. 12^ lbs.; 2 cwts. 

24f lbs. 

£118,2*. 
60 sbiUinsB. 

n 

9009 

£124,9*. 2G?.;£93,6*.i0K; 
£74,13«.6d;£62,4*.7(/. 

£1240 

360360 
£12 

3i7o 

12i hours per day. 

Gain £1, 17«. M. 

10 years. 
£720 

m 

£588, 11*. lid. 
£3, 2*. Of d 
4 horses. 
£100 



81. £7, 7*. 7d, 
S2. 1 

83. 121; 13728 

84. £1, 0*. 8Ud. 

85. h%; 10ft 
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86. 

87. 
88. 
89. 
90. 

92. 

93. 
94. 

95- 

96. 

97. 
98. 

99- 
100. 

lOI. 

102. 

103. 

104. 
105. 

106. 
107. 
108. 
109. 
no. 

III. 



112. 

113- 
114. 

115. 

116. 

117. 
118. 

119. 
120. 

121. 



eedaysL 

105. 

Loses £5 

7402 and 67 remainder. 

5 months. 

£723, 5s. 4ic?. 

£650 

399; 65520 

66 

I4^j minutes. 

2260; I; 1 

6 

£76, 145. 7d. 

£165, 12*. 

£117 

1 

A, £1061^^; B, £79|?; 

C, £l69jf 
23 tons 18 cwts. 2 qrs. 

8 lbs. 
84870834—3575 
£2064, 98, 3d.; £l7l, 

lOs. 2^d. 

3780; ^i{ 

I 
1618-64 

£75,65. 3c^.; £225,185.9£^.; 

£376, ll5. 3d.; £527, 

3*. 9d. 
11 

25-886375; 1015-1519 + 
£383, 16*. lid 
7 

£2732, 5*. lOd. 

63 

22440 

26 A; 36^* 

IJ X 2^ is greater by 
3-9862 



22. 2,^f 

23- ih 

24. -35665; 29219-84 

25. £553, 11*. ed. 

26. £27, 10*. Hid. 

27. 217 

28. 60 

29. £140 

30- ^^tiy 

31. 10 years. 

32. £160 

33. A 1900, B 1500, and C 

1200; A £142, 10*., B 
£112, 10*., C £90 

34. £42, 15*. 10c?. 

35. 28 days. 

36. £352, 5*. Sid.; £203, 18*. 

7d. 

37. £633, 16*. 6d. 

38. liii; lUttr 

39. £3, 3*. 3|d. 

40. 8 lbs. 

41. 2 miles 7 fur. 1 yd, 1 ft. 

6 in.; 1323. 

42. 10|; 1 

43. 12 hours. 

44. 7f months. 

45. 10*. S^d.; 1 qr. 23 lbs. 

4 oz. 11^^ drs.; 7 fur. 
31 po. 1 yd. 2 ft. 6 iu. 

46. £1202, 10*.; £39 

47. 2481 

48. £9222, 18*. 7id. 

49. 1274-49 

50- f 

51. £6, 12*. 5f; -5 

52. ^ 7o 

53. 4* 7o 

54. ^90 

55. 2-3 

56. 9 months. 

57. 2*. 8d. 



394 



ANSWERS. 



158. 

[60. 

[61. 
[62. 
[63. 
[64. 
[65. 

[66. 

[67. 
[68. 

[69. 
70. 

71. 
72. 

73- 
74. 
75- 

76. 

77. 
78. 

79- 
80. 

[81. 
82. 

83. 
[84. 

[85. 

86. 

:87. 
88. 

189. 
[90. 

[91. 
[92. 

^93- 



14 lbs. 6 oz. 13 dwts. 18 

grains. 
4i years. 
X12, I7s. 3d.; '125 

7*. Qd. 

A 4§ miles, B 5j miles. 

24-16; 30854; 11*894 
28163862 kilometres. 

180,000 tons. 
£3, lis. lOid, 



37c 

X5003, 5*. lid, 

£93, 17«. 3^^. 

1616160 

2^^; 3^^; 30696 

•0025 

328 

£7, lOs. 8d. 

6480 francs 51 centimes. 

il02, 18«. 4c?. 
£663, 6s, 9d. 
282; 288 

£6, 3s. 3d.; 20 % 
775 cwts. 
24 years. 

5i /o 

£413, 4s. 4^d,; £367, 
6^.1^13; £275, 9«. 6JSc;. 

£103, 10«.; £102 
141036 

3 fur. 37 po. 4 yds. 1 ft. 
6 in. 

33 men. 

•25987326 

A i5s. Ad., B. 8*. 2d, C 

bs. 2d. 
28i 



194. £1, lis. 114 JJJ; £418, 

195. £15; 127^ 

196. 2,2,2,3,3,7,11,17; 
2,2,2,3,3,7,11,19; 
G.C.M.orH.C.F. = 5544; 
L.C.M. = 1790712; JJ 

197. 1 shilling. 

198. -05 

199. £3600 

200. 12 J 

201. 1-3165; -1732 

202. -7083; -67916; '1197916; 

£1, lOs, Hd, 

203. £3750 

204. -068; -2571428 

205. -0140184 

206. £492, 4s, lOid, 

207. 4j 

208. 2 po. 16 yds. 5 ft. 136 in. 

209. 100 lbs. 

210. 2,^; -10i85 

211. £9, 7s. Qd. 

212. -00694; -23046 

213. 3-590625; Ss. 6'2d. 

214. 7f8; £1, U 

215. 36657- 

216. f4; 34; 420 

218. £7350 stock; £251, 17«. 

did, 

219. 2f 

220. -28 

221. Sum U^tV; difference 

imfy product iHf i; 
quotient 2|§54 

222. 4 oz. 13 dwts. 17i|l grs. 

223. C first, B 1 ft. t^hind, 

A 2 ft. behind. 

224. 20 men. 

225. £137, 10*. 
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226. 4662; -4652; 35-5681 

227. -6328; -826213 

228. £% 1«. 8fl?. 

229. £18, 18«. 

230. 538-8; -5388; 2*2503 



231. 
232. 

233- 
234. 
235- 
236. 

237. 
238. 

239- 
240. 

241. 

242. 

243- 
244. 

245. 

246. 
247. 
248. 
249. 
250. 

251. 
252. 

253- 
254. 

255- 

256. 

257. 
258. 

259. 
260. 

261. 
262. 



263. 



-5276; -123657 

3-5615 + 

See Key. 

-£275 

3, 3, 7, 11, 17, 13; 238901 

3-1104 

1 

45. 3J?(/. 

m 

7, 11, 13, 19, 13; 
3220525308 

4* 
421 

1 quart. 
£31, 10«. 

20 days. 

1 

2560 

£6, 0*. ed.; 108. 4d. 

£240 

25 

/?; 17-2 

147 

15 days. 

2 miles an hour. 

3 days. 
3 
-0098; 64 

-5947916 
£97, I3s. 

-3 

69 half-sovereigns, 115 
half-crowns, 161 six- 
pences. 

£320 



264. 
265. 

266. 
267. 
268. 

269. 
270. 

271. 
272. 

273. 

274. 
275. 

276. 

277. 
278. 

279. 
280. 

281. 



282. 
283. 
284. 
285. 

286. 
287. 

288. 
289. 
290. 

291. 
292. 

293- 
294. 

295. 

296. 
297. 
298. 
299. 
300. 



3r/o 

35 7o 
i 

£2566, 13«. 4d. 
37-5025; 15640625 

•874976 

169 yards by 25 

686 francs 87 '5 centimes. 
A in 12i days, B in 18j 

days. 
3-765; 89-375 

-18916 

709 lire 61-25 centesimi. 

£7, 8«. 9c?. 
£37, Is. 
5f days. 

-352083 
£3, 10«. 

48 half-sovs., 96 half- 
crowns, and 176 three- 
pences. 

£18 

£6, lis. 6d. 

42444 

28 ft. 33^2 J ins. 

73 cub. yds. 8 cub. ft. 98 

cub. in. 
2751 12i sq. links. 
•000156 
-5972 

62573W 

15^. 6|d; 3«. 9c?. 

•40625 

£32, 8«. ll-52fl?. 

-0763; -3125 

1234; 3^ 
6-928 
7-872 
904 tons. 
17-9,A^ 
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III. Advanced Arithmetic Questiona. (Page 28L} 



1. lOJf ; 10 ft. 7 in. 

2. 15 J miles nearly. 

3. 25 ft 11-06 in. 

4. ^£112, lis. 6d. 

5. 3*37 shillings. 

6. 372 

7. 131 yds. 

8. 1 in 14 

9. 40,000 bricks, 
o. 125 to 231 

'• ^a /o 

2. 528400 sq. ft. 

3. 220 to 171 

4. 4 ft. 

5. The 4 per cents; £37,800 

6. 19 miles 760 yds. 

7. ;£809, 15«. 

8. 6685 coins. 

9. 67035024 ; one billion, one 
hundred and ten thou- 

sand and eleven million, 
one hundred thousand, 
one hundred and eleven; 

s. 

20. 4-3588; 5*91 

21. 74; 30898033320 

22. W|; '75 

23. The 4-4 per cent @ 96§ 

24. jgll, 5*. 6jfl?. 

25. £46, 6«. 11 -80?. 

26. £50350, 12«. 6d. 

27. 98 sq. yds. 

28. ll^fc sec. 

10111111101; ten thou- 
sand one hundred and 
eleven million, one hun- 
dred and eleven thou- 
sand, one hundred and 
one. 



29. 
30- 



31. 38ft; -052 

32. f [£86, 13«. O^t^. 

33. See Text, page 143; 

34. -3802083 

35. 5-5677 

36. £1, 9*. 7f<3?. 

37. 4^ mos. 

38. 62-5 

39. 142857 

40. £6, 9s, lOd. 

41. £580 

42. £149, 28. 7id. 

43. £3, l&s. 9d, 

44. If 

45. U' 

46. 61-i 

47. 281463—654; 291 'Si 

48. £4, 0*. 3|fl?. 

49. 18900 links. 

50. 3 ft. 4 in. 

1. 1369; -1259 

2. 5 ft 5 in. nearly. 

3. £45; £49,10*.; £50 

4. 3i Vo 

5. £426, 138. 4d. 

6. £11, 4*. 3-36C?. 

7. 5 hrs. 38ft min. 

8. -4106856 

9. 8-175; 5-90625 

60. -83 

61. £511, 128. Sd, 

62. £27, Ss. 6|rf. 

63. £108 

64. 60«. 

6$. 6 weeks. 

66. ^ of coutentB. 

67. £7358400 

68. 5-477; -31075; 69*5701 pdk 
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69. £4000 

70. 13317 

71. £4, 10*. 

72. 30 days. 

73. 2809 cnb. ft. 198 cub. in. 

74. 15 yds. 2 ft. 10 in. 

75. 40 ac. 2 ro. 1 f^ per. ; 25 ac. 

17 per.; 29 ac. 2 ro. 
32^1 per. 

76. XI 829, 6«. 8d 

77. 29120 

78. £4970 

79. 5 J yds. 

80. 7«. lOjd 

81. H.C.M. 180; L.C.M. 

189189000 

82. -113722 

83. 28, 8c?. 

84. 1090 a ft. lOlOfJ c. in. 

85. £1, 128. 6d. 

86. 26| hrs. 

87. £9, U8. Sd. 

88. £56, 38. lldL 

89. £1, 16*.; 44rf. 

90. 14-215 

91. J|in.; A in.; 1^ i°- 

92. 14^ m. from D; 11^ m. 

from A; 12.37^ p.m. 

93. lie?. 

94. -09 

95. £1750 

96. 899 c. ft. 206 -^ c. in. 

97. £450 

98. 750 men. 

99. 13 ft. 6 in. 

icxx 66 apples, 44 pears, 12 
plums, 42 cherries, 28 
walnuts. 

loi. £144, 6#. lie?, gain. 

102. 10^%; 703 

1 03. Distan ce to Oxford 60 m. ; 

(6) coach leiives London 



104. 
105. 

106. 
107. 



7.30 a.m., arrives at 
Oxford 1.30 p.m., meets 
wagon 2 . 52^ p. m., 
reaches London 8.30 
p.m.; wagon arrives at 
Oxford 3.30 pjn, 

886 remainder. 



-06031; 156ifJ 
120 c. yds. 18 c ft. 1296 
c. in. ; 86 sq. yds. 54 in. 

108. B 45, C 65i, D 46| 

109. 2-8; difference 9*4582 
no. £22666, 13«. 4d, 

111. 11 to 12 

112. 7-6890625% 

113. £1564 

1 14. £231, 4*. 7dL gain. 

1 1 5. Total £4875 ; A £1625, 

B£1083j,andC£866|; 
D £780, and E £520. 

4 ft. 2|f in. 
15^1; 91-003G 

-oi 

1104 c. ft. 816fjc. in. 
127 in.; 74 sq. yds. 6 ft. 
6 in. 

£1200; £875 

£8500; £65, 12* 6d, 

1262% grs. 

A 74 m.; B 4i m. 

119 



116. 
117. 

118. 
119. 
120. 

121. 
122. 
123. 
124. 
125. 

126. 
127. 
128. 
129. 

130- 

131- 
132. 

133. 
134- 
135. 



B 6 sees., C 15 sees. 
4633 white, 240 red. 
245f sq. ft 

£3, l8. &^d. 

77824 
£3, 1«. Id. 
729-33; 11 ft 6 in. 
£19, 16«. Sd. 
£4383, 18& dd 
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ANSWERS. 



36. ^441 

37. 3 hrs. 5 min. 

38. 3i miles and 5 miles per 
hour respectively. 

:39. 4 7o 

[40. 25^; 11-76 

[41. mi 

[42. 34 c. yds. 21 c. ft. 12564 

c. in. 
[43. 16-392 ft. 
[44. £500 
[45. The 2nd is 330 yds. and 

the 3rd 1650 yds. from 

goal. 

[46. 3-08 ft. 
[47. 680 ft. 

148. A 800, B 600, C 300 
[49. £4, l&s, 
50. 544 lines. 

[51. 18-4325 

52. 80% lost. 

53. 11 hours. 

54. £4, 158. 2K; £16^ 

55. £28, Us. 9 jo?. 

56. IJ, or 2 men. 

57. 2505-078125 

58. 624 

59. For solution of this ques- 

tion see Key. 
[60. 3 lbs. 7 oz. 8 dwts. 

[61. -9961 

[62. He answers 52 7» and 

passes. 
[63. £25 

64. 83-5505 acres. 

65. 192000 

66. Suppose P = price of 1 
cwt. in shillings then 
Ph- 112 = price of 1 lb. 
in shilliugs; .*. P -;- 
(112x48) = priceofllb. 
in farthings, and divid- 



\ 



ing both multiplier and 
divisor by 16 the ex- 
pression becomes P-i- 
7x3. 

67. 3622178; 3998936616 

68. ii 

69. 1100 ft. per second. 

70. £1 per snare. 

71. £10 

72. 77i 

73. 3 

74. B wins by 50 yds. in 4}'. 

75. 150 lbs. 

76. £12000 

77. 25^^ francs. 

78. 30^ % 

79. 17609-705 

80. 35-38 oz. very nearly. 

81. ^ 

82. 98 

83. J hour each day. 

84. A's £501, 16«. 6d.; B's 
£250, 18*. Sd.; C's £83, 

128. 9d.; D's £20, 18«. 
2jrf. 

185. £2350 

186. 2 ac. 2 1-0. 36 po. very 

nearly. 

187. £70 

1 88. 4 years. 

189. £259, 148, 3d. 

190. 564 

191. 1^ lbs.; \% lbs.; §8 lbs. 

192. 80300000 francs. 

193- ^ gall. 

194. 9, 5, 1, 6 or 5, 9, 6, 1 

195. 98 ac. 1 ro. 6*82 po. very 

nearly. 

196. 19855 -6974 sq. inches. 

197. 509-208 cub. inches. 

198. £2080 

199. £31350 

200. £2010 



■'% 
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20 1. 60 tons 12 cwts. 3 qrs. 

9 lbs. 80Z.; 32410 tons 
14 cwts. 1 qr. 4 lbs. 

202. 2^ days. 

203. 45 miles. 

204. 5^«% 

205. 196 yds. 2 ft. 38 in. 

206. ;£32, 3*. 4d.; 1 •021 164 

207. 148. 9*8760?. 

208. X242914||f 

209. 6f days. 

210. 1^ 

211. A's stock is ^4000, B's 

X2500; A's profit is 
X1523 t^,andB'sX951 \^ 

212. 192 and 150 

213. XIOOO 

214. A's = £200 ; B's = £120 ; 

C's = £225. 

215. 702 for defeated candi- 

date, 1458 for winner; 
gross 2430. 

216. £10 = gain on 1st half, 

£20 gain on 2nd ; 6 % 

217. 3 ft. 9 in. 

218. £37, 10«. 

219. English most profitable; 

£4000 

220. 15 and 384 

221. £1258, 19*. 6^0?. 

;222. £700in3%;£600in573; 
£4 loss. 

223. 75 

224. 27^ 

225. 69| 

226. 18 

227. See Key. 

228. See Key. 

229. 18iV P^t 1- 

230. 88r 

231. 221540f 

232. £90,3*. 1|g?. 



233- ♦^A ™ii^- P«** 10; 21,\' 
past 10; 54^' past 10. 

234. 18*. 10j<a?. 

235. 5*. 7^d. 

236. £710]^ and £1206^ 

237. 12420 

238. 41f 

239. 4 stone; £3| per ton. 

240. See Key. 

241. 4*. 6^d. 

242. 3f Jl hrs., and A walks 

mm miles, B um 
miles. 

243. 15(3?. 

244. 11 ft. 2 J in. 

245. £1, 5*. 

246. On 15th June at lOU' 

past 11 a.m.; 56' 28^/' 
past 10, and 26' 28^" 
past 11. 

247. 58A 7o 

248. 4*. 

249. -^270^^ 

250. 2 J miles per hour. 

251. A 15, B30, C 60 days. 

252. 2703360 

253. 12 half-crowns, 24 pence, 

36 sovereigns, and 96 
shillings. 

254. A 336, B 420, C 210 

255. £1 received in January, 

£23 in December. 

256. 122212U1 

257. 30*205 

258. lO** 

259. *00000362811 

260. 4*. 2d. = tea ; 1*. 2d. = 

chocolate. 

261. JV3 

262. £5, 19*. Sd. 

263. 23 lbs. 3 oz. 12 dwts. 

22*46875 grs. 
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264. 382ileet 

265. 3 years. 

266. 10 months. 

267. £666f 

268. 3s. and 4«. 

269. 15 

270. 6d. for 25 apples; 2d. for 

5 pears; and 9d. lor 
10 oranges. 

271. 1^)457574; 1-09691; 

3-30103; 2-3344539; 

0-0334239; 1-3467874 

272. 14-625 

273. lit 

274. 15' and 9yV 

275. 8000, 7200, 6750 

276. 5 oz. 7 dwts. 3^^ grains. 

277. ^66275 in each; 3i the 

better. 

278. 14, 12, and 16 days re- 

spectively. 

279. 57i 

280. 16 lbs. of 3s.9d.to3 lbs. 

of each of the others; 



544, 33, 33, and 176 lbs. 
respectively. 

281. 9 days. 

282. X5246, 58. 

283. As 9 to 5. 

284. ^18000 

285. £42, I7s. 4id. 

286. 1 acre 22^ perches. 

287. ;£9880 

288. 75 

289. 26s. 

290. 2§ months. 

291. 3249; 57«. 

292. 17iJ 
295. 5s. and 4s, 

294. lOf miles per hour. 

295. A gets £7000, B £8500, 

and C £20,000; capital 
£20,000. 



296. 


^7p 




297. 
298. 
299. 


1-48 
8 ft. 
A 240, 
D400. 


B 


300. 


21 miles. 





360, C 300, 



rv. Matrioulation Examination Papera 

(Page 310.) 



1877. 



1. ^10i«^ 

2. £5,16«.6ic?.; £2,l7#.6ic^. + J 

3. 4^ hours. 



4. \m or im^ 

6. -42; 6-26; -12 



1878. 



1. 2^ hours. 

2. £1014, 18*.; £6, 14«. 4K 
J. £19, 15<..2|(1 



6. -05 
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1879. 



1. 6 hours. 

2. ^449, 15jJ.4-876a?.;£50,12*. 

3. ^'^:^'^^'. 5-8; -028 



36 



1. A = £3267; B 

C = £2057 

2. £3, 08. W^d. 

3. £14, 17*. Id. + 



1880, 
;e2662; 



1881. 



1. A walks 24 whilst C walks \ 

25. 

2. £227, 3«. llfci.; £157, 14fl. 

lO^c^. 

3. £23, 14*. Ojc^. 



4. £7393, 0«. bd. 

5. £7, 0«. 7|d 

6. -866 foot. 



4. 6A honrs. 

6. 2663-215343; "032 

7. -317 



, 54 . 75 . 16 
4- — T7^ — ; 



180 

5. £150 

6. 11-4 feet. 

7. 3*605 



108 



V. Intermediate Education (Ireland) 
Examination Papers. 

(Page 312.) 

Junior Grade, 1879. 



1. Three millions, nine hun- 

dred and five thousand, 
two hundred and eight. 

2. 813—16 

3. 3780 

4. £48434, 08. Aid. 

5. £632, 19«. 6M 

6. £2601, bs. 0|fl?. 

7. £3, 17*. h^d. 

8. Divide the product by the 

multiplier and the quo- 
tient will be the multipli- 
cand, or divide the pro- 
duct by the multiplicand 
and the quotient will be 
the multiplier. 

(293) 



9. -181 

10. £9794, 16*. 8fl?. 

11. 3J 

12. 6f weeks. 

13. £17, 128. Qd. 

14. The value becomes half 

the original value. 

15. 21 men. 

16. If 

17. Divide the product of the 

2nd and 3rd terms by the 
4th, and the quotient is 
the first term. 



^Q 
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ANSWERS. 



Middle Grade, 1879. 



1. 30744 

2. 3182079 

3. 217800 sq. ft. 

4. ^11, 45. 

5. Multiply by 14 and divide 

the product by 11. 

6. £67318, 0«. 2id. 

7. See Text, pp. 40, 41. 

8. 9H 

9. 1-45 



10. ;£370, \28. lOidf. 

11. Divide their product by 

their G.C.M. 

12. X57, 12*. 

13. £978 

14. 486 

15. 6 days. 

16. \ oi 9«. 4fl?. is greater by 

17. 79. 



Junior Ch'ade, 1880, 



1 . 6996 lbs. 6 oz. 6 dwts. 18 grs. 

2. £407, I6s. 3d. 

4. See Text and list of techni- 

cal terms, pp. 42, 106. 

5. £55, 48. 

6. 13 

7. 21 men. 

8. 10000 



9. £74, Is. 9ld. 

10. £4068, Is. b'2d. + 

11. See Text, p. 129. 

12. 12 days. 

13- 2 % 

14. By dividing the antecedent 

by the consequent. See 
Algebra. 

15. ^ 



Middle Ch'odey 1880. 



1. 1024 and MDLXIII re- 
mainder. 

3. Nothing. 

4- £81, I2s. l^d. 

5. £5, 6«. 8ji or |fl?. 

6. Mercantile is greater by 

Interest on true discount 
for given period. 



7. The latter. 

8. 5^ days. 

9. £4500 

10. See Text, p. 128. 

11. 1-638 

12. 3^ years. 

13. 2«. 6ci?. per lb. 

14. £62, lbs. VObOd. 

15. 629 



Senioi' Grade, 1880. 



1. £48, 4«. wyi. 

2. 5 feet. 



3. £2, 6». lOrf. 

4. 8 feet deep. 
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Junior Grade, 1881. 



I. 2303100762 

2. £d, 178. 1/gd 

3. 36 times; au abstract quan- 

tity. 

4. 9756^ oz. 

5. Divide the product of the 

2 means (or 2 extremes^ 
whichever are given) by 
the other term. 

6. SOjJtons. 

7. 5s. 



8. 3960 men. 

9. 614i days. 
10. 8 

12. See Text, p. 121. 

13. -926 

14. li 

15. £1839,0*. 5^d. 

16. X719, 68. l^d. 

17. X70, 1«. Qi-I2d, 

18. 5K/o 



M(^^/6 G'rac/g, i<5^i. 



1. 3373377225 

2. 13 to 1 

3. H 

4. 1-535444 

5. 2-646 

6. £1701, 16«. 3rf. 

7. 4 weeks. 

8. £5, 14«. 

9. £12, 188. 



10. 42^ galls. 

11. 4037; 499 

12. 1-322; -6 

13. Wed. 20th July. 

14. £995 

15. 25 per cent. 

16. £133, 68. 8d. 

17. £^ 

18. £190 



Senurr Grade, 1881. 



1. 171 members. 

2. £1, l8. ll-365d 

3. £20 increase. 



4. £3052, 4*. 

5. 1-000005 



Juni(yr Gi'ade, 1882. 



1. £10,000 

2. 1469995200 

3. £120 

4. 65520 

5. £109,4*. 

6. 10 ft. high. 

7. £4, 08. 60?. 

8. 6^ days. 



9. 2 

10. 35 

11. The first by ^5% 

13. £10149, 08. 6|</. 

14. £56, 145. lOJc/. 

15. £42, Us, lO^gV^. 



404 



AKSWBBS. 



Middle Grade, 1882. 



1. 90317 

2. 3364 ac. 2 ro. 6 po. 

3- ^ 

4. See Text, pp. 131, 132. 

5. £^y 8«. 9(J. 

6. ^90 

7. £131, 10*. lOc^. 

8. 40 hours. 



8. 



9. 2662; 242 

10. 52-82046 

11. £76, 3«.3c?. 

12. £62, 10ft 

13. £500 

14. £952^ 

15. £158,17«.6c?. 



2. 2-58989 

3. 1084785 



Smi(yr Gh'ode, 1882. 

4. -3678794 

5. V2+1; 2-4142 



Junior Grade, 1883. 



1. (a) Increases tenfold ; no- 

thing; (6) nothing; di- 
minishes to one-tenth of 
original value. 

2. 7440558706; 826636 + 8070; 

eight h undred and twenty- 
six thousand six hundred 
and thirty-six. 

3. 26688 

4. £43, 18«. I0\d. 

5. £511, As. 8d. 



6. £77 

7. 9«. Oj^^flL 

8. 22f 

9. 34lf 8 
10. 2 



II. 

12. 4«.'4^fl?. 

13. £24, 155. lOfl?. 

14. 324 yds.; £9, I8s. 

15. 3i 



Middle Grade, 1883. 



1. 21031 

2. 960 men. 

3. 5i 

4. ttti 

5. £1, 3*. 1-8750?. 

6. £16,7«.ldw 

7. -063 

8. 37028 is not an exact square, 

because the unit hgure 
is 8, and the square of 
no digit gives 8 aa unit 



figure; 5217400 is not 
an exact cube, as there 
must be three ciphers (or 
some multiple of three) 
instead of two, as in the 
number given. 
9. 205-682. 

10. 4J % 

11. £40 

12. 86| 

1 3. £20 or £30, Mcording as 
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X18 or ^27 be con- 
sidered the invested 
capital. 



14. £120, 3s. 10i%d.; £162, 

Oft. 8fc^. 

15. £858, 6«. Sd. 



Senior Grade, 188S, 



1. 453-07; 4530^2 

2. 685700; •011111 + 



3> 132i 

4. £3575 or £35aa*2 



1. 21971 

2. £5261, 16«. Sd. 

3. £903, 15*. 9d. 

4. See Text, p. 97. 

5. £1812 

6. 17| days. 

7. £379, 12*. ^d. 

8. The first receives £46, 17«.; 



Junior Grade, 1884* 

and the third, £3, I81: 
Ic^. 
9. 3 oz. 7 dwts. 12 J ^ grs. 

10. £10, 5*. Ad. 

11. £1, 13«. 5j(/. 

12. 87|or J^ 

13. £1166, 10*. 3id 

14. £3, 18*. 4j<a?. nearly. 



the second, £15, 12*. 4cf.; 1 15. £352^^ 

Middh Grade, 188J^ 



1. See Text, p. 40. 84960 

2. 8*. lO^G?. 

3. 2-71828 

4. £852, 18*. bid. 

5. 60675JI gallons. 

6. See Text, pp. 129, 130. 529 Jf 

7. -001849 

8. -009 



9t 31-3 

10. 3*. 2}cr. + 

11. £750 

12. £4250 

13. £4621fa; £161, 

14*. \\d. nearly. 

14. No difference. 

15. 9W7o 



Senior Grade, I884. 



1. £2030, 10*. bd. nearly. 

2. £580, 1*. Ojf|d 



3. 2418025; 9873 tl 



1. 396511 

2. £199, 19*. lie?. 

3. 70j yards. 

4. 191808 c. in. 

5. 3072J 

6. 18 men. 

7. 6434 miles. 

8. £15, 10*. 



Junior G)*ade, 1885 
9.2 






11. 171 J yds.; £3, 18*. 6jd 

12. 9-5 

13. £55, 19*. 4i\d. 

14. £3376, 13*. Ad. 

15. 4 7o 
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ANSWERS. 



Middle Grade, 1886, 



1. 18396903; eighteen million, 

three hundred and nine- 
ty-six thousand nine 
hundred and three. 

2. 4f days. 

4. A 

5. £^b 

6. 6312 

7. lift 11 in. 



8. 672 , 

9. 2 years. 

10. XI, 4«. 

11. Is. 6d; X56, 18«. 

12. .£15 increase. 

13. ;£7492, 10#. 

14. £3607, 13«. lO^aC^. or 

£3607^* 

15. £591, 13». 4d. 



Senior Grade, 1885, 



I. A's share = £156, 8*. 4*25c?. + 
B's share = £360, 15«. 6-78fl?. + 
(7s share = £278, 4«. 8-96d + 



2. £921, 8«. 5irf. nearly, 

> ^1224 



* If the value of the stock in the quettion were £3517, I60. (and we imagine 
that this is intended by the Examiner), instead of £3617, l(to., the answer 
would be £3008, which is more in harmony with actual business transactions 
than an amount involving thirteenthA of a pound sterling. 



THE END. 



BOOKS FOR STUDENTS. 



])ESCHANEL'S NATURAL PHILOSOPHY. An Elementary 
Treatise. By Professor A. Priyat Deschanel, of Paris. Translated 
and Edited by J. D. Everett, m.a., d.cl., f.r.s., Professor of Natural 
Philosophy in the Queen's College, Belfast 8th Edition, revised 
throughout, and additions inserted, bringing it up to the present time. 
Illustrated by 783 Engravings on wood and S Coloured Plates. Medium 
8vo, cloth, 188. ; also in Parts, limp cloth, is. Qd, each. 

Part I.— Mechanics, Hydrostatics, &c. 
Part II.— Heat 

Part III.— Electricity, Magnetism. 
Part IV.— Sound and Light. 



"Systematically arranged, clearly writ- 
ten, and admirably illustrated, it forms a 
model work for a class in experimental 
physics."— Satnrday Review. 

"We heartily welcome this sixth and 
greatly improved edition."— Nature. 



''Deschanel's Treatise on Natural Phi* 
losophy has long been generally recognised 
as the best school manual of experimental 
physics in the language; the present edition 
makes it still better than it has ever been 
before.''-PaU MaU Oacette. 



(^OMMON THINGS AND ELEMENTARY SCIENCE, in the 
form of Object Lessons. By Joseph Hassell, Associate of King's Col- 
lege, London. With 200 Illustrations and Diagrams. Sixth thousand, 
384 pp., crown Svo, cloth, Ss. M. 



"This work indicates the nature of the 
school-book of the future. It will make 
the masters better teachers, and the pupils 
better learners. A more useful or more 



intelligent series of lessons than thow de- 
scribed in this work it would be difficult to 
conceive."— Duides AdTertSser. 



^ MANUAL OF METHOD IN TEACHING. For Pupfl-Teachers 
and Assistant Masters. Intended for Government Inspected Schools, 
and for the use of Students in Training Cqlleges. By A. Park, F.R.Q.S. 
Interleaved with ruled paper. Fourth edition, f'cap 8vo, cloth, 2«. 



"We trace, throughout, the hand of an 
experienced teacher, adapting himself to 
the requirements of young persons, and 
giving them the results of long practice and 
obeerration. We can warmly reconunend it 



to pupil-teachers, who will find it a great 
assistance not only as to the subjects they 
have to learn, but where help is most 
needed— in the subjects they have to teach." 
—School Guardian. 



•J^EXT-BOOK OF DOMESTIC ECONOMY. Adapted to meet the 
requirements of Public Elementary Schools, Pupil-Teachers, Students in 
Training Colleges, and Candidates for Schoolmistresses' Certificates. By 
£. Bjce, Lecturer on Domestic Economy at Cheltenham Training Col* 
lege. 282 pp., f cap Svo, cloth, 1«. 6d. 

** A valuable text-book. Thorotti^ kttov- | thods of teaching are evident upon every 
ledge of the subject and experience in mc- j^ 

(es) 



BOOKS FOR STVDE^TS— Continued. 



JJXAMINATION ARITHMETIC; Containing 1200 Arithmetical 
Problems and Exercises (with AnswersX mIo .ted from Oxford and Cam- 
bridge Local Examination Papers, Ac Classified by T. S. Harvey, 
F.s.saLoHD. Cloth, 28. 

'* We have no hesitation in saying that 
of all the examination arithnetict which 
have come under our notice this is by far 



the best. It reveals on almost every page 
the hand of the practised craftomaa.**— 
Practical Teacher. 



KEY TO ABOVE. The Problems and Exercises fully worked out as 
thiey shoHld be in an Eacannination Paper, (^th, 4t. 6d. 

JJLEMENTARY MENSURATION, LiNBS, Subpacks, and Solids. 
With numeroas Exercises. By James Martin. Fcap 8to, cloth, lOd. 



"This book is clearly the work at one 
who knows how and what to teach beginners 
in this subject. The book will prove a sure 



fouadation to a thorough knowledge of 
mensuration."— Teacher. 



JJLEMENTARY TEXT-BOOK OF TRIGONOMETRY. By R. H. 
PiNRERTON, B.A.OxoN., Late George A Clark Fellow in Mathematics 
and Natmral Philosophy in the University of Glasgow. 176 pp., foolscap 
8yo, cloth, 28. 6d. 

This text-book win be foond useful to students preparing for Univer- 
sity Pass Examinations, and other Examinations in which Elementary 
Ti'igonometry is included. 

A LGEBRA, Up to and iNCLUDiNa EQUATiosrs OP the First 
Dbgrbe. For Senior Pupils and PupU-Teachers. By J. G. Kerb, ma. 
Cloth, 18. Bd. KEY, «d. 



" Is to be recommended for its systematic 
arrangement, distinctness of explanation, 
and sufficiency of exemplification. Mr. 
Kerr gives useful directions axkd examples 



for writing dowa eA sight the product of 
compound expressions, and the converse 
process of resolving products at sight into 
their component factors."— Athensum. 



J^LGEBRAIC FACTORS: How to Find thkm and how to Use 
them. By W. T. Knight, 7.s.So.loiio. 1«. Qd. 



"An intelligent study of this book will 
remove very many of those difficulties which 
poBle the learner in simplification of frac- 
tions, involyed equations, Ae., and is a 



capital revision book to put into the hands 
of a lad who has already *gone through* 
to the end of equations In the ordinary 
way.**— BchooliBMtw. 



gISTORY OF THE BRITISH EMPIRE. By Edqab Sandkeson, 
M.A., late Scholsir of Clare College, Camfoiidge. With Illustrations, 
Genealogical Tables, Maps, and Plans. 441 pp., cloth, red edges, 28. 6d. 



" The narrative is wonderfully compacted 
with facts, and the facts are presented in 
the most systematio and orderly iaAion; 
the studen t may find within the text, the 
textual arrangement, the marginal notes, 
the numbering of paragraphs, the dates and 
nsmes in black type, the Tolominous tables 



of dates, the genealogical trees, the maps, 
the minute index, and the like accessories, 
the machinery by whioh to qualify himsdf 
lor exaraiaatioa,«nd for pankiag the know- 
ledge in his mind in a shape available for 
all the purposes of precise historical infoi^ 
mation."— School Boanl COmmids. 



LONDON : BLACKIB & SON, 49 & 50 OLD BAILEY, E.C. ; 

GLASGOW, HDlSBVi^C^^, K«D DUBLIN. ,^ 



